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INTRODUCTION 


Species of the group Myriapoda are ter- 
restrial, in part fossorial arthropods, and 
are only rarely recovered as recognizable 
fossils. Moreover, since modern systems of 
classification rely heavily upon configura- 
tion of the mouth parts and sperm transfer 
apparatus of the males, it is not surprising 
that our knowledge of extinct forms (par- 
ticularly those of the Paleozoic) is unusually 
deficient. The following account of the 
myriapods can be represented only as an 
introduction to the state of our ignorance 
ot the subject. 

Even Recent species are perhaps less 
known than any other group of animals of 
comparable size. Most myriapods are of 
little or no economic importance; they tend 
to be cryptic in habits and are rarely seen; 
and most of them adhere closely to a few 
basic characteristic plans of body form. 
Taxonomic characters in all of the groups 
are subtle and subjective. For these reasons, 
only a handful of systematists have worked 
extensively on myriapods, with the result 


that the classification, even of higher cate- 
gories, is far from satisfactorily arranged. 

Numerous classifications of the Arthro- 
poda proposed in recent years offer arrange- 
ments of the various classes to suit al- 
most any taste. The first "modern" system 
of myriapodous forms was published by 
R. I. Pocock in 1893, and has not been 
much improved upon subsequently. Prior 
to Pocock's time (and again more recently) 
the name Myriapoda was used as a category 
of rank equal to the Insecta, Crustacea, and 
Arachnida, and was therefore involved in 
an unwarranted separation of the myriapo- 
dous and hexapodous arthropods. Pocock 
recognized five classes of these animals 
grouped in two higher-rank assemblages, as 
follows: 


Major Divisions of Myriapoda 
according to Pocock, 1893 
PROGONEATA 

Class Pauropoda 
Class Diplopoda 
Class Symphyla 
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OPISTHOGONEATA 
Class Chilopoda 
Class Insecta 


The primary basis for this dichotomy, 
which was the nature of the opening of the 
reproductive system, has come under attack 
in recent decades, chiefly in papers by Trees 
and SwopcRAss, who consider this char- 
acter to have only secondary importance. 
Although much of the disagreement is well 
justified, it should not be overlooked that 
the Progoneata and Opisthogoneata of Po- 
cock do associate classes that appear to be 
closely related on grounds of overall basic 
morphological similarity. [Few well-in- 
formed students of the arthropods will deny 
that chilopods are more similar to primitive 
insects than either is to diplopods, and I can 
find no justification for recognition of a 
group Myriapoda that excludes the six- 
legged forms.] 

On the basis of his studies of the embryo- 
geny of pauropods, symphylans, and insects, 
Trees (1947) proposed that myriapodous ar- 
thropods be grouped on the basis of mouth- 
part structures, particularly the number of 
gnathal segments involved in the head. His 
arrangement of assemblages is as follows. 


Major Divisions of Myriapoda 
according to Tiegs, 1947 

MoNocNaTHa [hypothetical grade 

(no known representatives) ] 
DiGNATHA 

Pauropoda 

Diplopoda 
TRIGNATHA 

Chilopoda 

Labiata (Symphyla+Insecta) 


Aside from altered position of the Sym- 
phyla, this grouping does not differ radical- 
ly fioi thai of Pocock, and lay secu Lo be 
satisfactory in its inclusion of Chilopoda and 
Insecta in a common group. However, other 
varieties of arrangement can be achieved by 
the selection of other characters for primary 
emphasis. A recent paper by Hurerr FECH- 
TER (1963) advocates the following dicho- 
tomy based on characters of the preoral 
( buccal) cavity. 

Clearly, a satisfactory arrangement of the 
various myriapod classes cannot be based 
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upon the evaluation of a single character, 
but needs to take account of all structural 
features considered collectively. 


Major Divisions of Myriapoda 
according to Fechter, 1963 
Preorar Caviry with SINGLE Par or MovrH Parts 
Diplopoda 
Pauropoda 
Chilopoda 
Preorat Cavity wirH Two Pams or Mourn Parts 
Symphyla 
Insecta 


The two groups named Diplopoda and 
Chilopoda have long been known. Mem- 
bers of both were included by Linné (1758) 
in his "order" Insecta aptera. The name 
Myriapoda was proposed by LATREILLE 
(1796) as an order of the Insecta, and it 
included not only myriapods as currently 
known, but also isopod crustaceans that 
bear a superficial resemblance to various 
Diplopoda. In 1800, Cuvier divided the 
previously distinguished group of “Insecta” 
into Insecta and Crustacea; in the following 
year Lamarck added the class Arachnida, of 
correlative rank. LATREILLE in 1802 recog- 
nized the Myriapoda as a subclass which 
included the orders Chilognatha (—Diplo- 
poda) and Syngnatha (—Chilopoda), as 
well as the Crustacea. In 1814, W. E. 
Leacu elevated the Myriapoda to the rank 
of class, corresponding to the assemblages 
called Crustacea, Arachnida, and Insecta by 
earlier French specialists, and this concept 
of the myriapods persisted until 1887, when 
it was dismembered by Pocock. 

Symphylids were known scientifically as 
early as 1839, but they suffered a long ob- 
scurity in the status of aberrant chilopods 
and were not accorded ordinal rank until 
1880, by J. A. Ryper. Pauropods were quite 
unknown until 1865, and were given ordi- 
nal status (by implication at least) by their 
discoverer, Sir John Lussock, in 1866. 
Members of these two groups are among 
the smallest of the Arthropoda and are 
known so far only from Recent species. 

As the fossil records of all myriapod 
groups are still so deficient, any speculation 
concerning their mutual phylogenies must 
be based upon knowledge of living forms. 


Introduction 


This area has provided a fertile field for 
investigation, and is treated elsewhere in this 
volume (Manton, p. R42). For present pur- 
poses it seems sufficient to remark that two 
main groups can be recognized—one pro- 
goneate, with members basically vegetarian, 
and the other mostly opisthogoneate, with 
more primitive members at least tending to 
be carnivorous. Of the latter group, the 
similarity of symphylans to japygid insects 
is notable, and the mouth parts of all chilo- 
pods, symphylans, and primitive insects are 
formed upon a basically similar plan. The 
evolution of these myriapodous groups must 
have occurred with astonishing rapidity 
during the Early Devonian, probably con- 
temporaneously with development of the 
primitive land plants. 


Virtually the sum of our present knowl- 
edge of fossil myriapods stems from the 
early work of S. H. Scupper during the 
1880's and of Anton FrrrscH about a dec- 
ade later. Both of these workers were com- 
petent paleontologists; Scupper, in addition, 
was an authority on many orders of extant 
insects. Neither, however, can be considered 
very conversant with the classification of Re- 
cent myriapods. Many reconstructions of 
fossil forms published by Scupper and 
FritscH are more conjectural, in my opin- 
ion, than the material available to them can 
justify. An attempt has been made by 
VznHorrr (1926) to integrate the work of 
Fritscu into classification of Recent forms, 
but VerHorrr did not restudy any fossil 
material, and his new names and groups are 
therefore no better than accounts in the 
original literature. Clearly nothing very 
satisfactory will ever be done until some 
specialists on living forms can restudy the 
old collections and also a large amount of 
new specimens in better condition than 
usual. Most of the known fossil species de- 
rive from Upper Carboniferous beds of Late 
Pennsylvanian age, but a fair number have 
been found also in the Baltic amber. So far 
as ] know, no discoveries of Mesozoic myria- 
pod species have been reported. The scat- 
tering of Devonian specimens suggests dip- 
lopod-like creatures at that age, but they are 
so poorly preserved that it is difficult to 
determine any critical characters. 
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Generic names incorrectly referred to the 
Myriapoda and invalidly proposed family- 
group names for myriapods are cited at the 
end of this chapter. 


GENERAL CHARACTERS OF 
MYRIAPODA 


The myriapods are exclusively terrestrial 
arthropods distinguished by division of the 
body into a head and trunk, with the head 
bearing a single pair of antennae and the 
trunk showing apparent gradation of 
components from a series of similar meta- 
meres at one extreme to a well-separated 
trisegmented thorax and multisegmented 
abdomen. The appendages are uniramous 
at all stages of growth and evolution, primi- 
tive forms generally having coxae with en- 
dite lobes. Respiration is by means of tra- 
chea or in small forms by exchange of gas 
directly through the body wall. 

Specialists concerned with study of the 
Arthropoda now are mostly agreed that 
members of this assemblage are divisible 
into two divergent groups. This is now evi- 
dent enough to lead to an attack on the 
homogeneity of the so-called phylum and 
renewal of spirited controversy such as oc- 
curred in the late 1890's. There is indeed 
reason to suspect that the so-called "che- 
licerates" and "mandibulates" may not have 
had a common arthropodan ancestral form, 
and those who insist upon phylogenetic 
purity may wish to dismember the arthro- 
pods into two phyla of similar features but 
separate ancestry. The proposal and accep- 
tance of such an arrangement would of 
course affect the grades of classification 
within each phylum to some extent. Mv 
own inclination at the present is to regard 
the myriapodous arthropods as a super- 
class of the subphylum Mandibulata equiva- 
lent in rank to the Crustacea, giving the 
following arrangement of major categories. 


Major Divisions of Arthropoda 
Subphylum MANDIBULATA 
Superclass Crustacea (or Branchiata) 
Superclass Myriapoda 
Class Archipolypoda 
Class Diplopoda 
Class Pauropoda 


R576 


Class Symphyla 
Class Chilopoda 
Class Insecta (or Hexapoda) 
Subphylum CHELICERATA (accorded this rank in 
Treatise Part P) 


The occasion is taken here to express dis- 
agreement with a recently published pro- 
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posal ( VaNpzL, 1949) to combine all of the 
nonhexapodous groups into a single class 
Myriapoda, the Insecta being regarded as a 
separate group of equivalent rank. 

Restoration of an Upper Carboniferous 
assemblage of myriapods from Bohemia is 
given in Figure 385, p. R605. 


CLASSIFICATION 


In the systematic treatment to follow, only 
groupings having pre-Pleistocene represen- 
tation are included. Although considerable 
disagreement currently exists among spe- 
cialists concerning Recent orders and their 
limits, I offer an overall classification of the 
main groups of myriapods carried as far as 
orders. This shows an arrangement of the 
Diplopoda that differs from earlier classifi- 
cations in placing greater emphasis on cer- 
tain groups and considerably less weight on 
others. 

A discussion of various ordinal classifica- 
tion of the Diplopoda has recently been 
published by CHAMBERLIN & HOFFMAN 
(1958), who introduced a new set of names. 
So many different ordinal names have been 
proposed for the same groups of animals 
that adoption of a uniform ending seemed 
to be the best solution. In general, the pro- 
posal of “ida” endings for diplopod orders 
has been accepted by the majority of stu- 
dents of this class. Extension of the ar- 
rangement into the Chilopoda has met with 
less approval, partly because of a smaller 
multiplicity of alternative names applied to 
orders of this class. 

The following list is noteworthy for its 
lack of such categories as suborders, super- 
families, and the like. Study of the classifi- 
cation of "uayüapuds" is yet in its infancy, 
and many years will pass before an ade- 
quate system can be worked out. 


Major Divisions of Myriapoda 


MniAPODA (superclass). U.Sil.-Rec. 
ARCHIPOLYPODA (class). U.Sil.-Penn. 
Euphoberiida (order). U.Sil.-Penn. 
DiPLoropa (class). Penn.-Rec. 
Penicillata (subclass). Oligo.-Rec. 
Polyxenida (order). Oligo.-Rec. 
Pentazonia (subclass). Penn.-Rec. 
Glomeridesmida ( order). Rec. 
Glomerida (order). Oligo.-Ree. 
Amynilyspedida (order). Penn. 
Helminthomorpha (subclass). U.Penn.-Rec. 
Spirobolida ( order). U.Penn.-Rec. 
Stemmiulida ( order). Rec. 
Polyzoniida ( order). Oligo.-Rec. 
Siphonophorida (order). Rec. 
Julida (order). ?Eoc., Oligo.-Rec. 
Spirostreptida (order). ?Penn., Rec. 
Callipodida (order). Oligo.-Rec. 
Platydesmida (order). Rec. 
Chordeumida (order). Oligo.-Rec. 
Polydesmida (order). Oligo.-Rze. 
Pauropopa (class). Rec. 
Pauropodida (order). Rec. 
Sympuyza (class). Oligo.-Rec. 
Scolopendrellida (order). Oligo.-Rec. 
CuiLopopa (class). Cret.-Rec. 
Anamorpha (studclass). Oligo.-Rec. 
Scutigerida (order). Oligo.-Rec. 
Lithobiida (order). Oligo.-Rec. 
Epimorpha (subclass ). Cret.-Rec. 
Geophilida (order). Cret.-Rec. 
Scolopendrida (order). Oligo.-Rec. 
Insecta (class). 


SYSTEMATIC DESCRIPTIONS 


Superclass MYRIAPODA 
Latreille, 1796 
Mandibulate terrestrial arthropods with 
body divided into head and trunk, latter 
showing all gradations from series of simi- 
lar metameres to distinction into triseg- 


mented thorax and multisegmented abdo- 
men. Single pair of antennae; appendages 
uniramous at all stages, usually with coxal 
endite lobes in the primitive forms. Gas 
exchange by trachea or in small forms di- 


rectly through the body wall. U.Sil-Rec. 


Archypolypoda—Euphoberiuda 


Class ARCHIPOLYPODA 
Scudder, 1882 


[=Macrosterni Fmrrscu, 1899; Palaeocoxopleura Vennoerr, 
1928 | 


Extinct Paleozoic myriapods apparently 
similar to Diplopoda but with segmental 
elements much less coalesced, prozonites re- 
taining medially divided sternum with pair 
of legs. Head apparently larger than body 
segments, and provided with large com- 
pound eyes. Characters of mouth parts and 
location of gonopore unknown. U.Sil.-Penn. 


Our knowledge of the morphology of this 
group is very deficient, yet collectively the 
scraps of information seem to indicate ani- 
mals of a nature quite different from the 
Diplopoda. There is some reason to suspect 
that at least several of the species may have 
been aquatic or semiaquatic. The larger 
forms of Acantherpestes are commonly used 
in textbooks to illustrate “giant, spined, 
Paleozoic myriapods” and in his 1882 mono- 
graph, Scupper provided an impressive, if 
conjectural, life-size reconstruction of a 
specimen crawling up a plant stem. Most if 
not all of the American material comes 
from ironstone nodules of the Mazon Creek 
beds (M. Penn.) of Illinois. I have re- 
examined many of Scuppzw's original speci- 
mens (now in the Harvard University Mu- 
seum of Comparative Zoology), and have 
been unable to see very much in the way of 
detailed structure. FmirscH's specimens in 
carbonaceous shale apparently are in much 
better condition and should be restudied. In 
proposing the name Palaeocoxopleura for 
this group, VerHorrF (1928) suggested that 
the broad sterna might be due to a fusion of 


with tergites, a common condition among 
diplopods. 

Probably more than one family should 
be recognized for genera referred here to 
this class and order. There is some doubt 
that the genus Palaeosoma belongs here, for 
the allocation merely follows the original 
placement of its type-species in Acanther- 
pestes. 

Scupper originally included three fami- 
lies (Archidesmidae, Euphoberidae, Archi- 
julidae) in the Archipolypoda. Of these, I 
cannot allocate the Archidesmidae with con- 
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fidence to either to Archipolypoda or Diplo- 
poda, and prefer temporarily a status of 
“incertae sedis" for its two genera. The 
Archijulidae (the type genus of which was 
spelled “Archiulus”) seems to me to repre- 
sent perfectly typical juliform Diplopoda. 
Finally, a part of Scupper’s original Eupho- 
beriidae has been removed to the diplopod 
subclass Pentazonia, making up there the 
order Amynilyspedida. 

Unquestionably, thorough revision of the 
Archipolypoda is one of the most urgently 
needed tasks remaining in arthropod pale- 
ontology, as these forms stand at the base of 
the radiation of terrestrial mandibulates. 


Order EUPHOBERIIDA 
Hoffman, new order 


[n om. correct. HorrMAN, hercin (pro Euphoberidae Scupper 
882)] 


Characters of class. U.Sil-Penn. 


Family EUPHOBERIIDAE Scudder, 1882 


Head wide, with large oval ocellaria com- 
posed of many small ocelli; collum segment 
presumably present; first three body seg- 
ments very short, each with single pair of 
legs; following segments seemingly diplo- 
somites with single dorsal tergite, but with 
separate pleural and sternal elements on 
prozonites and metazonites, both subseg- 
ments with pair of legs; tergites with 
prominent erect spines, commonly forked. 


U.Carb.( Penn.) 


Euphoberia Meek & WortHEN, 1868, p. 26 [*E. 
armigera; OD]. Metatergal spines slender, curved, 
simple or irregularly forked; sternal spines simple; 
legs not distally compressed; prosterna short, with- 
out stigmata. metasterna longer and with stigmata 
present; coxae apparently without exsertile coxal 
sacs. U.Carb., Eu.(Czech.); Penn., N.Am. Fic. 
364,1. E. histrix FmirrscH, Czech.; diplosegment 
(reconstr.), X4 (after Fritsch). 

Acantherpestes Meek & WonrHEN, 1868, p. 559 
[*4. major; OD, M]. Terga with 2 or 3 rows 
of stout, regularly forked spines; exsertile coxal 
sacs apparently present; some posterior legs said 
to be strongly compressed and laminate. Penn., 
N.Am.-Eu. Fic, 365,1. *A. major, USAI); 
la, entire animal, 0.5; J4,c, ventral side of 
segmental fragment and spine, X2 (after Scud- 
der). Fic. 365,2. A. gigas FmirscH, Czech.; 
head and anterior segments, dorsal 
constr.), X1 (after Fritsch). 


view (re- 
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Euphoberia 


Fic. 364. Euphoberiidae (p. R577). 


Chonionotus Joxpan, 1854, p. 12 [*C. lithanthraca; 
OD. M]. [Apparently similar to Acantherpestes, 
but I have been unable to consult the original 
description and can give no diagnosis. If SCUDDER 
(1885, p. 729) is correct in suspecting the names 
to be synonyms, Chonionotus has 14 years priority 
over Acantherpestes.] Penn., N.Am. 

Palaeosoma Jackson & Brape-Birxs, 1919, p. 410 
[* Acantherpestes giganteus BarpwiN, 1911; OD]. 
Segments numerous, flattened dorsally, with lat- 
eral expansions and bearing lateral spines; sternites 
large, prozonite distinctly shorter element; 2 
pleurites on each side of segments. U.Carb., Eu. 


Family UNCERTAIN 


The following four genera, all but one 
described by Peach from Upper Silurian 
and Lower Devonian strata of Scotland, are 
presumably referable to the Archipoly- 
poda. PrAcH (1882) set up a family Archi- 
desmidae for Archidesmus and Kampecaris, 
which, if correctly founded, may include 
also the somewhat later Anthracodesmus. 
Pattonia appears to be distinctly different, 
but the structural details of all these nomi- 
nal genera are not very well preserved and 
revision of the available material is much 
needed. 

Anthracodesmus Pracu, 1898, p. 121 [*.4. mac- 
conochiei: OD, M]. L.Dev., Eu.(Scot.). 

Archidesmus Peaca, 1882, p. 182 |*.4. macuicoli; 
OD, M]. U.Sil.-L.Der., Eu.(Scot.). 
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Kampecaris Pace, 1856, p. 135 |*K. jforfarensis; 
OD, M]. L.Dev., Eu.(Scot.). 

Pattonia Peach, 1898, p. 115 [*P. couttsií; OD, M). 
L.Der., Eu.(Scot.). 


Class DIPLOPODA Gervais, 1844 


[=Chilognatha LarREitLE, 1802] 


"Terrestrial, tracheate, oviparous, anamor- 
phic Arthropoda characterized by develop- 
ment of compact head with pair of short, 
simple, cightjointed antennae, powerful 
mandibles, and subbuccal gnathochilarium 
formed from embryonic maxillary elements. 
Head followed by variable number of post- 
cephalic segments, without distinct separa- 
tion into thorax and abdomen, each segment 
appearing to be an anatomical diplosomite, 
composed of two embryonic somites almost 
completely fused during ontogeny, most 
diplosomites retaining two pairs of seg- 


we 


ane 


il 


Acantherpestes 


stigma 


— la 
Acantherpestes 


Fic. 365. Euphoberiidae (p. R577-R578). 


Diplopoda 


mented appendages, except for those imme- 
diately behind head where anterior pair of 
each segment may be completely suppressed 
except for remnants of its internal muscula- 
ture. Body wall typically impregnated with 
calcium carbonate, except during and fol- 
lowing molting; segments composed of 
variable number and arrangement of scler- 
ites (tergites, pleurites, sternites) as dis- 
cussed below, primitive condition marked 
by retention of sclerites separated by flexible 
sutures or open membraneous areas. Most 
species adapted for rolling into spiral or flat 
coil or compact sphere, dorsal areas of seg- 
ments therefore almost universally much 
longer than ventral; anterior third or half 
of each segment normally telescoped into 
posterior part of preceding segment. Typ- 
ically each abdominal segment containing 
pair of complex glands that secrete volatile 
poisonous liquid. Penn.-Rec. 


Respiration in the Diplopoda occurs by 
means of a system of profuse fine tracheae 
opening through stigmata near bases of the 
legs. 

Nutrition basically is by the ingestion of 
dead vegetable material, but rarely animal 
food may be taken. The digestive tube is 
essentially straight and unmodified, be- 
ginning with a preoral buccal cavity, fol- 
lowed by an esophagus opening into the 
mid-gut, into which the Malpighian tubules 
discharge. The hind-gut is set off by a 
prominent sphincter-type valve and consists 
of two subdivisions with highly convoluted 
linings. The mid-gut alone is derived from 
endoderm, the esophagus and pharynx being 
stomodeal in origin and the hind-gut proc- 
todeal. In species of the subclass Pentazonia 
the gut may be looped into an S- or N- 
shaped coil. The anal opening is located in 
the terminal segment and closed by two 
tightly fitting anal valves or periprocts. 

Reproduction is by external development 
of internally fertilized eggs. The sexes are 
separate and the opening of the reproduc- 
tive systems is located in or just behind the 
coxae of the second pair of legs in both 
males and females. Mating is achieved by 
prolonged clasping of the female, and ap- 
parently no courtship behavior has been 
developed in the class. Spermatic masses are 
extruded beforehand from the male seminal 
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openings onto the gonopods (modified ap- 
pendages from the seventh segment) from 
which spermatic material is then transferred 
into seminal receptacles in the cyphopods 
(specialized structures terminating outer 
ends of the oviducts). In pentazonoid 
forms, the gonopods are not developed, and 
the male achieves spermatophore transfer 
with his mouth parts. Eggs vary greatly in 
size and number, and are accorded different 
treatment in various groups; they may be 
laid in clusters and brooded by one of the 
parents, scattered singly in humus environ- 
ments, or enclosed in an igloo-shaped mud 
nest built by the mother. The young usual- 
ly hatch with three pairs of legs, and pass 
through anamorphic growth stages (usually 
seven), with segments and legs added at 
each molt (number depending upon the 
species). Segmentation is teloblastic, the 
proliferation zone being located in the 
penultimate segment. Development is grad- 
ual, hemimetabolous in nature, without 
major changes in structure or appearance, 
and may require a year or more for ma- 
turity. Mating usually takes place shortly 
after the final molt into sexual maturity. 
Neoteny is unknown, and seems improbable 
in the group, although males of several 
families alternate mature, reproductive 
phases with periods of apparent regression 
into an immature condition. 


EXTERNAL CHARACTERS 


In Diplopoda the head is normally a solid, 
compact capsule composed of five or six em- 
bryonic somites (the number still not finally 
established) closed laterally by large and 
powerful mandibles and ventrally by a 
gnathochilarium formed by the fusion of 
various maxillary elements. The head con- 
tains a pair of simple antennae and usually 
photoreceptor structures in the form of 
ocelli that may be single or grouped into an 
ocellarium on each side of the head. The 
rear of the head capsule usually is partly 
closed on each side by occipital processes for 
muscle attachment. Diplopods are normal- 
ly hypognathous, with the head directed 
ventrally. 

Usually no definite subdivisions of the 
cranium can be distinguished, but topo- 
graphically a number of regions are referred 
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to (Fig. 366,1). The ventralmost front 
edge, called the labrum, usually is notched 
medially and provided with a submarginal 


epicranial suture 
antennal socket 
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Fie 346 structural features used in 
classification of Diplopoda (Hoffman, n). l. 
Head of generalized polydesmoid, anterior aspect, 
X7- 2. Ambulatory leg of generalized poly- 
desmoid, X7. 3. Ultimate and penultimate seg- 
ments of polydesmoid, dorsal aspect, showing modi- 
fication of 20th segment into triangular epiproct, 
*x(7.——4A. Mid-body segment of polydesmoid, pos- 
terior aspect, legs omitted, showing lateral projec- 
tion of pleurotergite into paranota, X8. 5. 
Cranium of spiroboloid, appendages removed, ob- 
lique anterior-lateral aspect, 8—6. Mid-body 
segment of polydesmoid, dorsal aspect, X8. 7. 
Mid-body segment of spiroboloid, tergal sclerites 
represented. as flattened, showing characteristic ar- 
rangement of 3 tergal bands with a single pleurite 
on each side and 2 imbricate sternites, X5. 


External 
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row of labral setae; in some species the 
labrum may be elevated or of a different 
texture from the remainder of the head. 
Also, in some forms a median vertical su- 
ture in the labral region is the external re- 
flection of the epipharynx within. Just dor- 
sal to the labrum a surface referred to as 
the clypeus extends upward as far as the 
antennal sockets in front and laterally from 
the labrum one can distinguish the suban- 
tennal genae. Some writers set off the upper 
half of the clypeus as the frons, but the 
division is highly subjective. The topmost 
area of the head, termed the epicranium, 
normally carries a definite median epicranial 
suture that extends down to a point between 
the antennae; this suture is the external re- 
flection of a median internal septum upon 
which the mandibular muscles originate. 

The lateral edges of the cranium are 
notched on each side next to the antennal 
sockets for reception of outer ends of the 
suspensors of the internal "tentorium." In 
the order Polydesmida, these notches are 
very deep and the suspensors are thus iso- 
lated from the cranial margin; for many 
years they have been misinterpreted as sen- 
sory organs. In some orders, just behind the 
suspensorial notch is a distinctly marked 
element named the parietal sclerite which 
perhaps may represent a pleural remnant of 
one of the cranial somites. In most diplo- 
pods the parietal sclerite is present only as 
a lateral lobe of the surface. 

True sensory organs occur in several or- 
ders (Chordeumida, Callipodida, Stemmiu- 
lida) as distinct, convex, pearl-like struc- 
tures located near the true ocelli. In the 
Pentazonia, a prominent, deep, horseshoe- 
shaped sensory organ typically occurs lateral 
to the antennal sockets (Fig. 366, 7, 5); 
both of the described types have been iden- 
tied as the “Tomésvary organ," such as 
occurs also in chilopods, but the structure 
seems so utterly different that I doubt the 
homology to be a correct one. 

In diplopods generally, the antennae are 
composed of eight segments or antenno- 
meres, which are generally similar in ap- 
pearance except for differences in relative 
length and width. The seventh usually is 
shortest and the eighth is sunk into its distal 
end. The eighth antennomere bears a vari- 
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able number of small conical sensory struc- 
tures, presumably olfactory in nature, the 
customary number being four but in some 
20 or more. In cursorial, quick-moving 
forms the antennae are always much longer 
and more slender than in fossorial or slow- 
moving species. In many the distalmost 
antennomeres may be specially thickened or 
provided with sensory trichobothria or sen- 
sory pits or both. 

Lightsensitive structures are limited to 
simple convex or nearly flat ocelli, usually 
pigmented, located on the sides of the epi- 
cranium. Ocelli are present in most diplo- 
pod orders but are absent altogether from 
the largest (Polydesmida) and may be ran- 
domly suppressed in cavernicolous or sub- 
terranean species in other orders. When 
present, they may be arranged in a single 
row or in a cluster of variable size and shape 
(but usually ovoid or subreniform) con- 
taining up to 50 or 60 ocelli; for such a 
composite feature the name "ocellarium" 
has been proposed as a substitute for the 
incorrect but transition "eye." Whether 
such structures are capable of forming an 
image is doubtful, although in certain 
quick-moving Chordeumida the ocellarium 
is very prominently convex and perhaps is 
able to detect motion. 

The mouth parts are dominated by the 
normally large, robust mandibles, originat- 
ing from the second postoral cephalic 
somite. In the majority of Diplopoda the 
mandibles are superficially three-jointed; 
actually, the large basal segment (coxop- 
odite of SNopcnass) is divided into a proxi- 
mal cardine and a distal stipe by a rigid 
suture. The distalmost segment (Praeman- 
dibel of ATrEMs, lacinia of SNopcrass) at- 
tached by a movable hinge joint bears at 
its distal end one or more strong rasping 
“teeth” subtended on the inner surface by 
several rows of pectinate lamellae; still more 
proximally on the inner side may be an area 
modified by ridges or flutings into a grind- 
ing surface. Basally, the premandible is 
produced into a long apodeme to which 
flexor muscles are attached; these muscles 
originate on the epicranium or on the in- 
ternal epicranial septum. The mandibles 
may be drastically suppressed in various 
groups, particularly the subclass Pselaphog- 
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natha and the helminthomorph orders Poly- 
zoniida and Siphonophorida, the last two 
groups suspected of being suctorial in feed- 
ing behavior. 

The ventral side of the head capsule in 
Diplopoda is closed by a flattened plate, the 
gnathochilarium, formed from the first 
maxillae and therefore an appendage of the 
third postoral cephalic somite. Essentially, 
this plate consists of a median basal element, 
the mentum, which commonly is divided 
transversely to set off an anterior or distal 
promentum. Proximal from the mentum 
are the elongated lingual lamellae, each of 
which bears a distal olfactory cone; laterally 
from the lamellae and commonly from the 
mentum also are the stipes, each of which 
carries two distal sensory cones. The stipes 
may be subtended basally by smaller ran- 
dom cardines and the mentum may rest 
upon a thin transverse sclerite, the premen- 
tum. Located at the base of the gnatho- 
chilarium is a large transverse plate, the 
gula (hypostoma of LarzeL), which is the 
sternal remnant of the second maxillary ele- 
ments and thus not a part of the gnatho- 
chilarium in the strict sense. 

The gnathochilarium tends to be charac- 
teristic in form and shape for each order of 
the Diplopoda. In some orders it is invari- 
able, whereas in others random subdivision, 
fusion, or suppression of the various parts 
may occur, or even sexual dimorphism 
within a single species. In older literature 
the form of the structure is accorded pre- 
eminence in schemes of classification. 

The size of the first body segment is 
strongly reduced in accordance with the 
adaptation for recurving the head and an- 
terior segments, and it consists chiefly of a 
transverse tergite commonly called the col- 
lum. The form of the collum varies greatly. 
Normally it is smaller than the head or the 
second tergite and in some it may be fla- 
bellately broadened to cover the head com- 
pletely like a broad-brimmed hat, or it may 
be strongly depressed laterally to form a 
sort of hood over all or most of the head 
capsule. In some diplopod orders the col- 
lum has no appendages, but in others the 
first pair of legs is clearly attached by 
muscles to the inside of the collum. 
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The composition of the body segments is 
extremely varied (as discussed under the 
heading “Subclass Helminthomorpha”). 
Each segment is composed of two fused 
somites, and in some forms the external 
sclerites reflect this relationship. In many 
orders we can distinguish two subsegments, 
the prozonite and metazonite, which may 
be separated only by a suture or by a distinct 
waistlike constriction, the stricture, that 
usually includes the suture or lies just be- 
hind it (Fig. 366,6). In some orders, 
notably the juliform groups, three trans- 
verse sclerites are discriminated, but there 
are only two sternites and one pleurite on 
each side (Fig. 366,7); obviously some sec- 
ondary division, perhaps of the metazonite, 
has occurred here. In the extinct order 
Amynilyspedida, some fossils show the pres- 
ence of two pleurites on each side, corre- 
sponding with two tergites, and this condi- 
tion may still be observed in newly molted 
specimens of the orders Polydesmida and 
Chordeumida; clearly this is the primitive 
arrangement. In many groups the tergites 
are divided into two halves by a mid-dorsal 
longitudinal suture, the orders so repre- 
sented forming a natural group on the basis 
of other characters and perhaps worthy of 
a superordinal rank. The surface of the 
body segments may be entirely smooth, 
coriaceously wrinkled, granulose, tubercu- 
late, spinose, or showing various combina- 
tions of these conditions. In many forms 
the metazonites are produced laterally into 
paranota that impart a broad compact ap- 
pearance. The paranota, when present, may 
be strongly depressed (common in forms 
which roll into a ball) or horizontal or even 
strongly elevated; their edges may be entire 
or deeply notched or strongly dentate. The 
metazonites of most diplopods carry a pair 
of defensive glands opening laterally, in 
some on all segments from the fifth to the 
penultimate (primitive condition), but in 
many orders an abbreviated sequence is 
common and in several groups there are 
no glands whatever. In most Recent species 
the glands open to the exterior through 
small ozopores, usually flush with the seg- 
mental surface but in a few on special ele- 
vated areas or through elongated erect 
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stalks. Even in fossil imprints on a fine- 
grained matrix (black carboniferous shale) 
] could not be sure of the presence of ozo- 
pores in Upper Pennsylvanian specimens of 
Xylorulus recently studied. Drawings of 
Paleozoic millipeds with large, prominent 
pits indicated as “repugnatorial pores” must 
be regarded with some skepticism. 

The terminal segment of the body is com- 
posed of a dorsal tergite, the telson (or 
epiproct), anal valves (periprocts), and a 
sternite (or hypoproct) (Fig. 366,3). Some- 
times, as in Pentazonia, these elements are 
found attached to each other by connective 
tissue only; more usually the last segment is 
a solid ring enclosing the two periprocts. 
The epiproct may or may not be extended 
as a caudal projection. 

The configuration of the sternal elements 
varies greatly among the different orders. 
Basically, the generalized sternum is a 
broad, flat plate with coxal sockets, a pair 
of stigmata, and internal projections of the 
latter that function for muscle attachment. 
Probably a wide sternum is the primitive 
condition from which most diplopods have 
departed, but within the single family 
Platydesmidae one finds genera with widely 
separated legs closely related in other re- 
spects to those in which the coxae are in 
contact. Such taxonomic names as “Macro- 
sterni" and "Eurysterna" seem grossly to 
overemphasize the relative systematic im- 
portance of sternal width. Normally the 
sterna in diplopods are associated with the 
metazonites, where both pairs of appendages 
are localized, and the prozonites are thus 
either open ventrally (Chordeumida) or 
closed by the ventral fusion of the pleuro- 
tergites. In primitive groups the sterna re- 
main essentially free from the pleurotergites: 
the gradual fusion of these, as well as other 
segmental elements, is clearly an evolution- 
ary adaptation to a burrowing mode of life. 
In all groups the sterna of the first pair of 
appendages remain free and movable at 
least. In the Pentazonia, the sterna are 
medially divided into two halves widely 
separated by the coxae between them. This 
appears to be a secondary or derived condi- 
ton associated in some way with ability to 
roll into a sphere. 
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2 Polyxenus 4 Phryssonotus 


Fic. 367. Synxenidae (3,4); Polyxenidae (1,2) 
(p. R583-R584). 


Subclass PENICILLATA Latreille, 
1827 


[=Psclaphognatha Larzzi, 1884] 

Minute, highly disjunct diplopods prob- 
ably worthy of separate class status. Body 
wall soft, without carbonate impregnation, 
with lateral clusters of modified trichomes 
and transverse rows of clavate setae; head 
followed by 1l to 13 body segments, with 
13 to 17 pairs of legs, none modified for 
sperm transfer or for clasping. Head with 
transverse suture between antennae and 
ocellus clusters; mouth parts reduced from 
normal diplopod form, particularly gnatho- 
chilarium in which mental elements are 
not evident, but stipital palps are hyper- 
trophied. Oligo.-Rec. 


Members of this group are essentially 
tropical or subtropical in their distribution; 
they appear to be definitely colonial and 
partial to dry situations. At first glance they 
are strikingly similar to the larvae of derme- 
stid beetles, and are capable of very agile 


R583 


movement. Several dozen Recent species 
are known, and two forms have been re- 
corded from Oligocene amber deposits. 
Penicillates are separated on the basis of 
extremely subtle chaetotactic characters, re- 
quiring high magnification. 


Order POLYXENIDA 
Chamberlin & Hoffman, 1958 


[=Ancyrotricha Cook, 1895; Schizocephala Vernoerr, 1928] 
Characters of subclass. Oligo.-Rec. 


Family SYNXENIDAE Silvestri, 1923 


Adults with 12 body segments and 17 
pairs of legs; tarsal claws of last 2 pairs of 
legs modified into pubescent laminae; ter- 
gites with 2 transverse rows of clavate setae. 
Oligo.-Rec. 


Phryssonotus ScuppER, 1885, p. 73 | *Lophonorus 
hystrix MENGE, 1854, p. 12; OD, M] [=Lopho- 
notti MENGE, 1854 (non STEPHENS, 1829); Synxe- 
nus Sicvestri1, 1900, p. 114; Schindalmonotus 
ATTEMS, 1926, p. 113; Kubanus ArrEMs, 1926, 
p. 113; Koubanus ATrEMs, 1928, p. 198]. Char- 
acters of family. Oligo., Eu.-Burma; Rec., S.Afr. 
Fic. 367,34. P. hystrix (Atrems), 3, Rec., 
S.Afr., gnathochilarium (ga, outer feeler; gm, 
middle feeler), X? (not stated) (Attems); 4, 
Oligo., Baltic amber, whole animal, X7 (Bachofen 
von Echt). 

[Some recent investigators have suggested that Schindal- 
monotus hystrix AvreMs, 1928, from South Africa, is con- 
generic with the Oligocene species Lophononuss  Aystrix 
Mence for which Scuppex proposed the new generic name 
Phryssonotus, Vf this synonymy is proved correct, it will 
result in the anomaly of two synonymous generic names 
having been based upon an identical specific name, and it 
is likewise possible that Arr&Ms' name /ystrix is even a 
homonymous synonym of Mence's! But considering the 
extremely subtle microscopic characters now utilized in 


the definition of polyxenoid species, it seems unlikely that 
such a synonymy can be casily proved.] 


Family POLYXENIDAE Gray, 1842 


Adults with 11 segments and 13 pairs 
of legs; tarsal claws of various form but not 
modified as in Synxenidae; tergites with 
2 rows of setae, terminal segment with 
two tufts of long, white, sericeous setae. 
[Numerous Recent genera, of which one is 
recorded from the Baltic amber.] Oligo- 
Rec. 


Polyxenus LaruriniEe, 1802, p. 45 [*Scolopendra 
lagura Linné, 1758, p. 637; OD, M] [som. cor- 
rect. Gorpruss, 1820 (pro Pollyxentis LATREILLE, 
1802)]. Ocelli present, terminal antennal segment 
smaller than penultimate; tarsal claws trilobed: 
tergites with 2 transverse rows of short, broad, 
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Polyxenus 


Fic. 368. Polyxenidae (p. R583-R584). 


clavate setae along posterior border. Oligo., Eu.; 
Rec., Eu.-N.Am. Fic, 367,1; 368,1. *P. lagurus 
(LixN£), Rec., Eu.; 367,1a,5, tactile hairs of dorsal 
side, X? (not stated); 368,Ja@,/, dorsal, ventral, 
X2 (Attems). Fic. 367,2. P. sp., Oligo., Baltic 


amber, X9 (Bachofen von Echt). 

[The validity of Gorpruss' emendation of LarsritLE's origi- 
nal orthography of this name has recently come under 
challenge hy at least one worker who believes that thc 
double "|" was nor a lapsus. Those who follow this line 
of reasoning will prefer to alter the spelling of the family 
name also to Pollyxenidac. In my opinion, Polyxenis is a 
good Greek proper name signifying "stranger," and so 
entirely appropriate, whereas ""Pollyxenus" is a mis- 
spelling in any language.] 


Subclass PENTAZONIA Brandt, 1833 


[=Oniscomorpha Pocock, 1887; Opisthandris VERHOEFF, 
1894] 


Body form typically short and robust, 
segmental elements consisting of arched dor- 
sal tergum, two ventrolateral pleura, and 
two paramedian sterna (latter separated by 
coxae), these sclerites joined by flexible su- 
tures or by membrane (Fig. 369,6). None 
of anterior legs modified by sperm transfer, 
but last two pairs of legs of males form 
large forcipate clasping appendages (telo- 
pods) used to hold female during copula- 
tion. Head transversely broadened, with 
prominent horseshoe-shaped or rounded- 
oval sensory pit on each side lateral to an- 
tennae (Fig. 369,5). Head without epi- 
cranial suture; gnathochilarium modified 
from usual diplopod form by fusion of 
sclerites. Digestive tract looped or coiled. 
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Tracheae dichotomously branched, radiating 
from internally enlarged stigmal pouches. 
Penn -Rec. 


Two Recent orders, somewhat dissimilar 
in external form, but united by the fore- 
going diagnosis, are represented in the 
Holarctic region, Indoaustralian area, and 
extreme South Africa. A third order, per- 
haps the ancestral group, is known only 
from the Upper Carboniferous of central 
Europe. 


Order GLOMERIDESMIDA 
Cook, 1895 


[nom. transl. e: correct. CHAMBERLIN & HorrMAN, 1958 (ex 
suborder Glomeridesmoidea Cook, 1895] [—Limacomorpha 
Pocock, 1894] 


Body small, slender, flattened, somewhat 
elongated, composed of head and 22 body 
segments, not capable of rolling into sphere; 
ocelli absent; antennae short and slender, 
antennomeres similar in size and propor- 
tion. Females with enormously protrusible 
ovipositors, half as long as body. Sensory 
pit on head rounded. Lamellae linguales 
fused into single median plate, mentum re- 
duced to transverse basal strip. Rec. 


Order GLOMERIDA Cook, 1895 


[nom. correct. CHAMBERLIN & HorrMAN, 1958 (pro Glomer- 
oides Cook, 1895)] [—Oniscomorpha Pocock, 1894; Plesic- 
cerata VrgHorrr, 1910] 


Small (6 mm.) to large (more than 120 
mm.) forms capable of rolling into tight 
sphere; body composed of 14 to 16 segments 
covered with 11 to 13 tergites, some pos- 
terior segments having coalesced to form 
enlarged prominent pygidium. Females 
with 17 to 21 pairs of appendages, males 
with 19 to 23 pairs, of which last two or 
three are modified to serve in clasping fe- 
male. Body form very broad and robust, 
terga highly arched, second very much en- 
larged laterally and usually with marginal 
groove into which fit tips of other tergites 
when animal is rolled up. Sensory pit on 
head large, horseshoe-shaped, located be- 
tween the ocelli and antennal sockets. Gna- 
thochilarium basically similar to that of 
Glomeridesmida in that fused lingual lamel- 
lae are dominant elements, with mentum 
reduced and displaced basally. In suborder 
Glomerididea (Fig. 369,3), stipes are sub- 
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pleurite sternite 


coxae 


Fic. 369. External structural features used in classi- 
fication of pentazoniate Diplopoda. 1. Glomeris 
conspersa (Kocu), lateral aspect of entire animal, 
X3 (Koch). 2. Posterior segments of glomeroid, 
lateral aspect, X10. 3. Generalized glomeroid 
gnathochilarium, 18—4#. Pair of legs (18th) 
of Onomeris australora HorrMAN, modified into 
telopods, anterior aspect, left side, 30. 5. 
Front of head of O. australora, left side, %25— 
6. Generalized mid-body segment of pentazoniate 
diplopod showing paired sternites and pleurites and 
single tergite characteristic of this subclass, enl. 
(2-6, Hoffman, n). 


tended by large and distinct cardines; in 
Sphaerotheridea latter elements are missing 
and stipes are considerably displaced distal- 
ly. Oviducts terminate just behind coxae of 
second pair of legs and through cyphopod 
composed of three or four small sclerites. 
[Two suborders have been proposed— 
Sphaerotheridea with moderate to large spe- 
cies restricted to South Africa, India and 
Indo-Australian region and lacking fossil 
representation, and Glomerididea, which is 
widespread in Palearctic regions and extends 
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also into the Malayan archipelago. It is repre- 
sented by a few fossil forms in northern 
Europe.] Oligo.-Rec. 


Family GLOMERIDIDAE Leach, 1815 

[nom. correct. Cook, 1896 (pro Glomeridae LrAcu, 1815)] 

Body composed of collum, enlarged sec- 
ond tergite, and nine or ten more tergites, 
usually smooth and polished; females with 
17 pairs of legs, males with last two or three 
pairs of legs modified as claspers. First ter- 
gite small, reniform, smaller than head; an- 
tennae moderately long, geniculate between 
third and fourth segments, sixth segment 
usually largest. Oligo.-Rec. 


Glomeris LATREILLE, 1802, p. 44 [*Oniscus mar- 
ginatus  VirriERs, 1789; OD]. Genera of this 
family (only one here cited) are distinguished by 
technical characters of telopods, exposition of 
which would be too lengthy to be justifiable in 
this account. Oligo.-Rec., Eu. Fic. 369,1. 
G. conspersa KocH, Rec.; entire animal, X3 (after 
Koch). Fic. 369,2-6. G. australora HOFFMAN, 
Rec.; 2, posterior segments, X10; 3, gnatho- 
chilarium, X18; 4, telopods, X30; 5, front of 
head, X25; 6, midbody segment, diagrammatic, 
X10 (Hoffman, n). 


Order AMYNILYSPEDIDA 
Hoffman, new order 


[=Palaeomorpha VerHoerr, 1928] 

Pentazonia of apparently primitive status, 
superficially resembling Recent Glomerida 
but differing in lacking terminal pygidium, 
in having two pairs of pleurites to each 
body segment at least in some forms, and in 
presence of erect spines upon segments. 
Penn. 

The taxonomy and nomenclature of this 
group is in a state of particular confusion. 
Almost certainly several families are in- 
volved, but perhaps are best undefined until 
a restudy can be made. For the present I 
combine three genera under a single family 
name. 


Family AMYNILYSPEDIDAE Hoffman, 
new name 


[New name is replacement for invalid family-group names 

published by Fmizsca (1899) as follows: Proglomeridae (incl. 

only Archiseudderia F&rrscH, 1899), Sphaerherpestidae (incl. 

only Glomeropsir Fritscn, 1899), Acroglomeridae (incl. only 
Amynilyspes Scupper, 18821] 


Characters of order. [A heterogeneous 
"family" with characters of the order. Prob- 
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pleurite | 
pleurite 2 


Archiscudderia legs 


Fic. 370. Amynilyspedidae (p. R586). 


ably each of the included genera represents 
a distinct family.] Penn. 


Amynilyspes ScuppEr, 1882 [*4. wortheni; OD, 
M]. Head large, rounded, with small "eyes"; 
trunk composed of 13 segments with lateral rows 
of erect spines. U.Carb., N.Am.-Eu. Fic. 37041. 
A. typicus FmrrscH, Czech.; side view of entire 
animal, X3 (after Fritsch). [—Amynilispes 
Fritscu, 1901, p. 33 (nom. null.)] 

Archiscudderia Frirscn, 1899, p. 35 [*A. pau- 
pera; SD HorrMaN, herein]. Head with small. 
indistinct, laterally placed “eyes”; trunk seg- 
ments about 15, with well-developed pleurites; 
dorsal spines not evident. U.Carb., Eu. Fic. 
370,2. *4. paupera, Czech.; 2a, side view of 
animal, X2: 25, 2 segments in lateral view show- 
ing details, X6 (after Fritsch). 

Glomeropsis Fritsen. 1899, p. 38 [*G. ovalis; OD. 
MJ. Trunk with about 16 segments with well- 
developed pleurites and sternites; dorsal spines 
absent; "eyes" with up to about 600 ocelli. U. 
Carb., Eu.(Czech.). 


Subclass HELMINTHOMORPHA 
Pocock, 1887 


|—Proterandria VrsHorrr, 1894; Eugnatha ++ Colobognatha 
ATTEMS, 1898 


Typical diplopods of elongate, usually 
slender body torm. Body segments clearly 
diplosomatic in composition but somewhat 
variable in degree of sclerite fusion. Nor- 
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mally individual segments can be regarded 
as composed of anterior, telescoping prozo- 
nite that does not bear legs, and posterior 
larger metazonite which carries two pairs of 
legs and which may be variously extended 
laterally or surficially ornamented. In near- 
ly all helminthomorphous diplopods pleural 
elements are associated with leg-bearing 
metazonites in varying degrees of coales- 
cence, forming so-called “pleurotergites.” 
[In a few primitive forms the pleurites may 
be attached to the sternite and metazonite 
only by a flexible membranous articulation, 
in others they may be firmly fused to the 
metatergite but remain loosely attached to 
the sternum. In the most advanced condi- 
tion (Polydesmida) all of the metatergal 
elements are, in the adults, completely fused 
into a complete ring with no visible trace of 
the original sutures (the immature stages, 
particularly during molting, usually reflect 
the ancestral multiscleritic condition (Fig. 
366,4). In some forms, especially the Juli- 
formia, each segment appears to be formed 
of three subequal transverse rings, divided 
by longitudinal sutures at the mid-dorsal 
and mid-lateral lines, which share a com- 
mon elongate pleurite on each side and a 
pair of imbricate sterna (Fig. 3667). At 
least one pair of legs on seventh segment of 
males is modified into sperm-transfer organs 
(gonopods), in some both leg pairs of this 
segment so modified, few with adjoining 
legs on segments six and eight becoming 
involved in some way. Vasa deferentia open 
through coxae of second pair of legs in 
primitive forms, or they may open through 
paired or single sclerotized structures lo- 
cated just behind these coxae in more spe- 
cialized members of subclass. Ambulatory 
legs essentially homogeneous in construction 
through group, consisting of coxa, prefemur, 
femur, postfemur, tibia, and tarsus, latter 
normally provided with acute distal pre- 
tarsus or claw (Fig. 366,2). [In a few Re- 
cent species an accessory false podomere is 
inserted. between the coxa and prefemur, 
such an intercalary segment having no mus- 
cle origins or insertions. Eversible coxal 
sacs are frequent, particularly in more 
primitive groups, and in many forms the 
more distal podomeres (postiemora, tibiae, 
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] Xyloiulus 


Fic. 371. Xvloiulidae (p. R587). 


tarsi) may develop eversible cushions in the 
male sex.] Spiracular openings (stigmata) 
occur always in sterna, usually just lateral 
to coxal sockets; internal extensions of stig- 
mal pouches usually elongated apodemes 
providing origins for many leg muscles. 
U.Penn -Rec. 


The number of orders referable to this 
subclass is currently still unsettled, as noted 
in the preceding remarks on classification. 
The fossils known from Tertiary forma- 
tions are easily assignable to well-known 
Recent orders; those from the Paleozoic 
beds remain somewhat enigmatic since the 
characters required for a precise ordinal al- 
location seem rarely to be fossilized. Many 
Pennsylvanian species from coal beds of the 
Northern Hemisphere appear to be quite 
typically helminthomorph in external struc- 
ture. 


Order SPIROBOLIDA Cook, 1895 


|zom. transl. et correct. CHAMBERLIN, 1938 (ex suborder 
Spiroboloidea Cook, 1895)] [=Spiroboloidea Coon, 1895; 
Anocheta Cook, 1895; Arrems, 1926] 


Elongate, cylindrical Diplopoda with stip- 
ites of gnathochilarium widely separated 
proximally by large undivided triangular 
mentum; segments ] to 5 each bearing sin- 
gle pair of legs, sixth with two pairs; vasa 
deferentia opening through simple median 
eversible membraneous tube behind coxae 
of second pair of legs; gonopods consisting 
of anterior pair of coleopods that completely 
enclose smaller posterior phallopods; both 
pairs are completely retracted within the 


body. U.Penn.-Rec. 
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Family SPIROBOLIDAE Bollman, 1893 


Moderate to large-sized spiroboloids char- 
acterized particularly by configuration of 
male genitalia; externally family can be 
recognized by shape of first body segment 
(collum) which is laterally acutely angular 
and subtended by anteriorly projecting ven- 
tral part of following pleurotergite. Pleist.- 
Rec. 


Hiltonius CHAMBERLIN, 1918, p. 166 [*H. pulch- 
rus; OD]. Distinguishable from other genera of 
the family only by characters of the male geni- 
talia. [Spirobolus australis GRYNNELL, Pleist., USA 
(Cali), probably belongs here as a senior syn- 
onym of one of the several species of Hiltonius 
known to occur in southern California.) Pletst., 
N.Am.; Rec., N.Am. 


Family XYLOIULIDAE Cook, 1895 


Paleozoic ?Spirobolida characterized by 
the ornamentation of the pleurotergites with 
fine longitudinal or oblique ridges and 
grooves. Metazonites at most only slightly 
greater in diameter than prozonites. Body 
about ten times as long as broad. Length of 
legs about half body diameter. U.Penn. 
Xyloiulus Cook, 1895, p. 3 [*Xylobius sigillariae 

Dawson, 1860, p. 271; OD] |=Xylobins Dawson, 
1860 (non LarnriLLE, 1834; Guérin, 1841); 
Pylojulus FmirscH, 1899, p. 46]. Segments not 
distinctly divided into prozonite and metazonite 
of different diameters; longitudinal grooves nu- 
merous, mostly parallel to main body axis, con- 
tinuous along entire length of segment. U.Penn., 
N.Am.-Eu. Fic. 371,4. X. bairdi HOFFMAN: 
USA(Ohio); external mold of ventral surface, 
X3 (Hoffman, 1963). 


Family NYRANIIDAE Hoffman, 
new family 

Large (diameter up to 10 mm.) xyloiu- 
loids in which diameter of metazonites is 
distinctly greater than that of prozonites 
and ornamentation of two subsegments is 
different; grooving of prozonite finer and 
more closely spaced, that of metazonite 
larger and farther apart. U.Car?. 
Nyranius HorrwawN, 1963, p. 172 [*Julus costu- 
latus FRirrscH, 1883: OD]. Characters of family. 
[Two known species from the Gaskohle Forma- 
tion of Nyrany, Czechoslovakia.) U.Penn., Eu. 
Fic. 372,1. *N. costulatus (FmrrscH); side 
view of entire specimen, X1 (after Fritsch, 1899). 
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Fic. 372. Nyraniidae (p. R587-R588). 


Family PLAGIASCETIDAE Hoffman, 
new family 


Small xyloiulids in which longitudinal 
grooving is distinctly oblique and restricted 
to ventrolateral surfaces of the metazonite 
of each segment; prozonite smooth and un- 
modified. U.Penn. 


Plagiascetus HorrMaN, 1963, p. 172 [*P. lateralis, 
OD]. Characters of family. [One species known 
from the Allegheny Series just below the Free- 
port Coal beds.) U.Penn., N.Am. Fic. 373,1. 
*P. lateralis HorrMaN, USA (Ohio); mold of lat- 
eral surface, anterior third of body, X5 (Hoff- 
man, 1963). 


Family ANTHRACOJULIDAE Hoffman, 
new family 

_ Spiroboloid? diplopods apparently similar 
in segmental form to Recent species in that 
segments appear to be composed of three 
transverse pleurotergal sclerites and rectan- 
gular pleurite on each side, but differing by 
broadened sterna, which are as wide as half 
of leg length. U.Carb. 


Anthracojulus Frirscn, 1899, p. 
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29 |*A. pictus; 
OD, M] [=Anthracomlus VERHOEFF, 1928 
(obi.)]. With characters of family. U.Carb., Eu. 
Fic. 374,1. *4. pictus, Czech.; mid-body 
segment (reconstr.), anterior aspect, ><1.3 (after 
Fritsch). 


Order STEMMIULIDA Cook, 1895 


[nom. correct. et transl. CHAMBERLIN & HorrMAN, 1958 (ex 
suborder Stemmatoiuloidea Coox, 1895)| [—Monocheta Cook, 
1895 (partim)] 


Disjunct tropical cursorial millipeds of 
small to moderate size, combining facies of 
juloid and chordeumoid forms. Body fusi- 
form, laterally compressed, with prominent 
mid-dorsal longitudinal suture on each seg- 
ment; sides of segments obliquely striate; 
sternites entirely free from pleurites and oí 
two different shapes. Antennae long and 
slender, one or two large convex ocelli on 
each side of head; gnathochilarium basical- 
ly of typical helminthomorph structure but 
may be sexually dimorphic, lingual lamel- 
lae much longer in males than in females of 
same species and almost completely ob- 
literating mentum. Anterior legs common- 
ly enlarged, almost invariably with plumose 
setae, pencils of long hairs, or other modifi- 
cations; vasa deferentia opening through 
eversible median projection just behind sec- 
ond pair of legs; anterior gonopods well de- 
veloped and complex, posterior gonopods 
wanting or represented only by minute 
rudiments. Telson small, distally truncate, 
with several pairs of spinnerets. Ozopores 
present in continuous sequence. Rec. 


This singular order, despite the occur- 
rence of spinnerets on the last segment and 
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1 Plagiascetus 


Fic. 373. Plagiascetidae (p. R588). 
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1 Anthracojulus 


Fic. 374. Anthracojulidae (p. R588). 


mid-dorsal segmental sutures, appears to be 
only distantly related to the chordeumoids, 
with which group it has often been united 
as a suborder. I judge the stemmiulids to 
represent survivors of a very primitive mil- 
liped stock which probably had most in 
common with ancestral spiroboloids. The 
living species are of course highly special- 
ized in several characters, such as sexual 
dimorphism and modification of the male 
anterior legs. 

O. F. Cook discovered that the young of 
Diopsiulus bellus, a West African species, 
emerge from the egg with as many as 35 
body segments, in contrast to the seven-seg- 
mented condition of the first instar of all 
other helminthomorphs. 

'The group is known from the single fam- 
ily Stemmiulidae with five genera occurring 
in the neotropical region, western Africa, 
Kenya, and southern India. Cook believed 
that the Pennsylvanian xyloiulids were close- 
ly related to stemmiulids and groups both 
forms in a single order "Monocheta." 1 
have recently published (Horrman, 1963) 
an alternative suggestion that xyloiulids are 
perhaps more related to the spiroboloids. 


Order POLYZONIIDA Cook, 1895 


[nom. transl. ef correct. Champerin & HorrMAN, 1958 (ex 
suborder Polyzonoidea Cook, 1895] [—Ommatophora BRANDT, 
1841; Orthozonia VrkHorrr, 1940] 


Small diplopods with reduced mouth 
parts, mandibles very small, probably not 
used for chewing: gnathochilarial elements 
reduced and fused, mostly no longer recog- 
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nizable; head small and usually conical, 
with two or three pairs of ocelli; antennae 
short and thick. Segments composed of 
broad tergites lacking median dorsal suture, 
separate pleurites on each side, and usually 
narrow sternites. Gonopore of males open- 
ing behind coxae of second pair of legs, 
usually through two membrancous penes; 
eight pairs of legs in front of gonopods; 
latter still evidently leglike, small, incurved, 
consisting of a normal sternum and six or 
seven jointed appendages. Oligo.-Rec. 


A basically Holarctic group most abun- 
dant today in western North America and 
east Asia; one family (Siphonotidae), how- 
ever, is confined to the southern Hemi- 
sphere. One genus is known from the 
Baltic amber; this genus and probably the 
same species is still found in the same part 
of northern Europe. 


Family POLYZONIIDAE Gervais, 1844 


[nom. correct. Woov, 1865 (pro Polyzonidae Genvats, 1844)] 


Characters of order. [Distinguishable 
from other polyzonioid families only by 
microscopic characters of the male genitalia, 
mouth parts, gonopore opening, and related 
subtle characters.] Oligo.-Rec. 

Polyzonium Branot, 1837 [*P. germanicum; OD, 

M]. Small, compact polished diplopods with small, 
largely concealed head and short antennae, body 
relatively broad and concealing the legs. Oligo., 
Eu.: Rec., Eu.-N.Am. Fic. 375,1. P. sp. (prob- 
ably germanicum), Baltic amber, entire animal, 
dorsal aspect, X8 (after Bachofen von Echt). 


1 Polyzonium 


Fic. 375. Polyzoniidae (p. R589). 
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Order SIPHONOPHORIDA 
Cook, 1895 


[nom. transl. CHAMBERLIN & HorrwaN, 1956 (ex suborder 
Siphonophoroidae Coox, 1895)] |=Heterozonia VERHOEFF, 
1940) 


Minute to small tropical millipeds with 
two pairs of leglike gonopods similar to 
those of Polyzoniida, but characterized by 
striking reduction of head and mouth parts, 
elongation of body, and difference between 
diameters of prozonites and metazonites. 
Head small, conic in outline, commonly 
prolonged into long slender “beak”; ocelli 
absent; antennae enlarged and clavate, with 
two articles bearing distinct sensory pits; 
gnathochilarium reduced to single elongate 
triangular plate without evidence of normal 
sclerites; mandibles acicular, possibly non- 
functional. Sternites free from pleuroter- 
gites, latter either smooth and polished or 
densely hirsute, without median dorsal su- 
ture; commonly produced into moderate 
paranota; ozopores present in continuous se- 
quence from fifth to penultimate segments; 
gonopods small, leglike, with four to seven 
segments, anterior gonopods typically short- 
ter and stouter, posterior ones usually with 
terminal article greatly elongated. Rec. 


This order contains the large family Si- 
phonophoridae and perhaps also the poorly 
known group Siphoniulidae. Owing to the 
basic similarity of the gonopods in most of 
the known forms, classification below the 
level of family is presently chaotic, with a 
large number of clearly superfluous generic 
names in existence. Siphonophorids are 
basically tropical animals, although extend- 
ing northward in the Sonoran region of 
southwestern North America. They appear 
to be specialized members of a basically 
primitive group of millipeds. 


Order JULIDA Brandt, 1833 


[nom. correct. CuaMsERLIN, 1938 (pro Julidea Bnasnr, 1833)] 
|—Zygochaeta Cook, 1896; Symphyognatha VrzHorrr, 1900] 


Body composed of large and variable 
number of cylindrical segments (30 or 
more), sternites, pleurites, and tergites im- 
movably fused except in few species; coxae 
of legs without eversible sacs; telson with- 
out spinnerets; vasa deferentia open through 
simple or double penis located medially in 
intersegmental membrane behind second 
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pair of legs. Gnathochilarium of charac- 
teristic form, mentum being divided into 
small elongate promentum located between 
lingual lamellae, and transverse, medially 
divided secondary mentum at base of 
gnathochilarium, these two mental elements 
widely separated by stipes which are broad- 
ly in contact medially over basal half of 
structure. In several famiiles gnathochilar- 
ium may be somewhat different in form 
between sexes. Gonopods composed of two 
highly modified pairs of appendages of sev- 
enth segment, entirely or partially retracted 
into body cylinder; first and commonly also 
second pair of legs modified in males for 
clasping females. ?Eoc., Oligo.Rec. 


Members of this order are at present al- 
most exclusively Holarctic in distribution 
(a few species spill over into the upper part 
of the Oriental Region). The number of 
valid families is somewhat uncertain, but 
four now are recognized. Of these, one 
family (Paeromopodidae) is endemic in 
western United States and has no known 
fossil representation. The Julidae are ex- 
clusively Palearctic in distribution and oc- 
cur also in Oligocene amber. The Parajuli- 
dae are now restricted to North America 
and eastern Asia, and without doubt the 
various records of “Julus” from the Ameri- 
can Tertiary can be placed in this family. 
Finally, the ancient and now somewhat 
relict family Nemasomatidae has most of 
its species in Europe, a few being on record 
from Asia and North America. One mem-. 
ber of the group has been reported from 
the Baltic amber. 

Typical members of these four families 
are fairly characteristic in size and propor- 
tions, but all grades of intermediate forms 
exist, and the family characters are drawn 
largely from details of the mouth parts and 
secondary sexual characteristics of the 
males. 


Family JULIDAE Meinert, 1868 


Gonopods entirely concealed within body, 
posterior pair usually larger and with large 
prominent mesomerite lobe; telopod of an- 
terior gonopods mostly absent or rudi- 
mentary; first pair of legs of males reduced 
in size, commonly to small uncate processes. 
?Oligo., Mio.-Rec. 
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A large number of genera are known 
from the Palearctic region, chiefly distin- 
guishable by minutiae of the male genitalia. 
It is presently impossible to allocate any of 
the fossil records for “Julus” to the correct 
genus; in its current restricted sense Julus 
is a small genus of three or four species 
confined to northern Europe; it may have 
been present during the Oligocene or 
earlier. Insofar as I can determine, only one 
generic name has been based upon a fossil 
referable to this family: this name was ob- 
scurely proposed and was omitted from 
Neave's Nomenclator Zoologicus. 


Bertkaupolypus Veruoerr, 1926, p. 334 [nom. 
subst. pro Pseudoiulus Vennorerr, 1897 (non 
Borman, 1893)] [*]nlus antiquus BERTKAU, 
1878; OD]. In the original description of 
this form, BerrKau cites the name as “Julus 
antiquis v. Heyd. il.” suggesting that von 
Heypen was the describer of the species, as sub- 
sequently has been assumed. However, it is by 
no means clear whether von Hernen provided 
Bertxav with the name or description, or both, 
and it seems preferable to settle for a certainty 
and credit the species to BEnTKav's authorship. 
The species certainly seems referable to the 
Julidae, but shows no specific characters what- 
ever, and the generic name seems to have been 
based solely upon the geological age of the fossil. 
Mio., Eu.(Ger.). 


Family NEMASOMATIDAE Bollman, 
1893 


[nom. correct. HorrMAN, 196] (pro Nemasomidae SILVESTRI, 

1896, mom. transl. ex Nemasominae Bottwaw, 1893] [= 

Blaniulidae SiNcLAim, 1895; Isoharidae Cook, 1895; Protoi- 
ulidae Vernorrr, 1896] 

Small, slender juliform diplopods; gono- 
pods partially exposed, usually composed of 
two separate pairs of appendages, telopods 
of at least anterior pair usually present and 
reduced in size, strongly uncate in some 
forms, leglike in others. O/go.-Rec. 


The majority of the known nemasomatids 
occur in southern Europe, chiefly in the 
Pyrenees and Balkans; several other genera 
occur in eastern Asia. A few are found in 
central Asia, Europe, and western United 
States. The majority are at least partially 
cavernicolous; the surface forms are sub- 
boreal relict forms of an earlier Holarctic 
distribution. Clearly the family is now in 
a state of decline. One species recorded 
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from the Baltic amber by MENGE is prob- 
ably correctly allocated to the genus, since 
Mence was reasonably competent in this 
group. 

Blaniulus Gervais, 1836 [Julus guttulatus Bosc, 
1791; OD, M]. Small, slender species (about 20 
times as long as wide); ocelli absent; pleuro- 
tergites with transverse row of short setae on 
caudal margin; gonopods large and prominently 
projecting from body; first leg pair of males re- 
duced but distally clavate. Oligo., Eu.(Baltic re- 
gion); Ree., Eu. 


Family PARAJULIDAE Bollman, 1893 


[zom. transl. et correct, Crammentin, 192] (ex Parajulinac 
BottMaN, 1893)] [—Paraiulidae Cook, 1895] 
Small to moderate-sized julids; the male 
gonopods at least distally exposed, nor- 
mally made up of two separate pairs of 
appendages; anterior gonopods with dis- 
tinct, movable telopods; mandibles with ten 
pectinate lamellae; first pair of legs of 
males hypertrophied, prominently clavate; 
second pair reduced. ?Eoc., Mio.-Rec. 


'The distribution of this family is exclu- 
sively Holarctic, the great majority of 
known genera and species occurring in 
North America. Two genera extend south 
into Mexico and Guatemala; several occur 
in Japan and adjacent Asia. Almost cer- 
tainly all of the various Tertiary fossils de- 
scribed under the name “Julus” are in fact 
referable to this family instead of the Juli- 
dae. Since genera, as well as species, are 
distinguished almost exclusively upon de-. 
tails of the male genitalia, it seems unlikely 
that the collocation of fossil parajulids to a 
Recent genus can be made with any degree 
of certainty. 


Parajulus HUMBERT & Saussure, 1569. [*P. olme- 
cus SD 1895} [In recent years this 
genus has been divided into about 15 genera on 
the basis of small details of the gonopods. The 
species Parajulus cockerelli Miner, from the 
Florissant Shales (Oligo., Colo.) is remarkably 
well preserved and shows an indication of gono- 
pod form, but must be restudied before its cor- 
rect position can be determined. It clearly is not 
congeneric with the Mexican species of Parajulus 
in the modern restricted sense. The still older 
form “Julus telluster" ScuppER, from the Green 
River shales, is probably also referable to the 
Parajulidae.] ?Eoc., N.Am.; Mio. N.Am.; Pleist.- 
Rec., N.Am.-Asia. Fic. 376,1a,b. P. cockerelli 
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Fic. 376. Parajulidae (p. R591-R592). 


Miner, Mio. USA(Colo.); la, entire fossil, lat. 
view, X2.5, lb, ant. end of fossil, lat. view, 
enl. (Miner, 1926). 


Order SPIROSTREPTIDA 
Cook, 1895 


[nom. correct. CHAMBERLAIN, 1943 (ex Spirostreptoidea Cook, 
1895)] [=Diplocheta Coox, 1895 (in part); Chorizognatha 
Vernorrr, 1900 (in part)] 


Large and diverse group of chiefly tropi- 
cal millipeds, including some of largest 
kuowa Recent nicinibeis of the class. 
Pleurotergites and sternites firmly fused, 
latter typically quite small and obscured 
by coxae; no median longitudinal tergal 
suture. Body typically smooth and pol- 
ished, although longitudinal carinae or 
crests occur sporadically among several sub- 
groups. Head convex, elongate, with promi- 
nent transverse suture between frons and 
epicranium (usually visible berween internal 
angles of characteristically subtriangular 
ocellaria). Antennae moderately long, dis- 
talmost articles often shorter and subovoid 
in outline, one or two with distinct sensory 


organ on outer surface. Collum large, ex- 
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tending downward and forward covering 
base of head and often also much of an- 
tennae and mouth parts, often sexually di- 
morphic and more strongly produced in 
males. Legs moderate to elongate, animals 
often capable of rapid crawling and con- 
siderable migration, in larger species many 
of the anterior legs of males are provided 
with permanent or eversible ventral pads 
presumably useful in copulation. Gonopods 
variable in form, one or two pairs may be 
developed, normally completely concealed 
within body or only apices visible. Vasa 
deferentia open through median, bilobed 
"pseudopenis" located behind coxosternum 
of second pair of legs. First pair of legs of 
males with prefemora often modified into 
small hooks that engage hypostomal plate of 
gnathochilarium. ?Penn., Rec. 


Spirostreptoids are at present divisible 
into three major subgroups although wheth- 
er all are coordinate is disputed. The typical 
group contains three chiefly tropical fam- 
ilies in which the anterior pair of gonopods 
is highly modified by elongation of the 
coxal elements into tubular structures 
sheathing the bases of the greatly attenu- 
ated, flagelliform telopodites; the posterior 
gonopods are rudimentary or wanting. A 
second group, likewise tropical, has the 
gonopods much less modified, and the pos- 
terior elements may be relatively conspicu- 
ous. The last group, at one time recognized 
as a separate order Cambalida, has two 
pairs of fully formed gonopods and a slight- 
ly different gnathochilarium pattern; its 
genera are somewhat more restricted to the 
temperate parts of the world at the present. 

O. F. Cook (1895) has proposed that the 
genus Archicambala (hased hy him on the 
Pennsylvanian fossil Xylobius dawsoni 
Scupper) is referable to this third and last 
suborder of the Spirostreptida. This alloca- 
tion must be verified by a restudy of the 
original material: Scupper’s illustrations do 
not appear to be adequate for making such 
a placement. 


Order CALLIPODIDA 
Bollman, 1893 


{=Monozonis Buanpr, 1833 (partim); Lysioperaloidea Ciam- 
KERUN, 1913] 


Small to large helminthomorph diplopods 
allied to Chordeumida and Polydesmida, 
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pleurotergites commonly with elevated 
longitudinal ridges. Gonopores in males 
perforating coxae of second pair of legs; 
gonopods formed from only anterior pair of 
legs of seventh segment; epiproct with mar- 
ginal row of six spinnerets. Antennae long 
and slender, epicranium of males common- 
ly prominently impressed or concave; col- 
lum small, reniform, with prominent in- 
ternal apodeme on anterior edge for attach- 
ment of head muscles. O/rgo.-Rec. 


The so-called “crested millipeds” are 
mostly active foragers well adapted for life 
in semiarid situations; many are often 
found in caves, several genera being troglo- 
bionts. Although basically vegetarian in 
habits, some species are carnivorous. The 
present-day stronghold of the order is in the 
eastern. Mediterranean area, chiefly in the 
southern half of the Balkan peninsula; a 
second area of concentration is in south- 
western United States, particularly in Cali- 
fornia. Three families are distinguished in 
the European fauna and apparently a fourth 
is isolated in northern Iran. The exact fam- 
ily status of the Nearctic forms has not yet 
been determined. 

One callipodoid form has been recovered 
from Oligocene strata in France. This speci- 
men, in relatively good condition, has been 
allocated to the family Dorypetalidae, but 
without examination of the gonopods any 
such family placement is only speculative. 


?Family DORYPETALIDAE Verhoeff, 
1900 
Protosylvestria HaNpscuiw, 1944, p. 4 [*P. 
sculpta; OD, M]. Metazonites with prominent 
and distinct longitudinal parallel ridges; gnatho- 
chilarium typical of order. Oligo. 


Order PLATYDESMIDA Cook, 1895 


(nom. iransi. Cuamnentiaxs & HorrMAN, 1958 (ex suborder 
Plarydesmoidea Cook, 1895] 


Small to moderate-sized helminthomorph 
diplopods of generalized structure; sternites 
entirely free and movable, either broad and 
flattened or narrow and having prominent 
median apophysis; pleurites also free in few 
genera, more commonly fused with tergites, 
in which case posterior half of resulting 
pleurotergite may be prominently extended 
laterally into paranota, all tergal elements 
having distinct longitudinal median suture. 
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Gonopores in males perforate coxae of sec- 
ond pair of legs; eight pairs of legs in front 
of gonopods, which are small, with five to 
seven segments and scarcely modified from 
normal leg construction, their sterna identi- 
cal with those of adjacent walking legs. 
Epiproct typically broadened, with up to 
six small conical projections of the caudal 
edge; pleurotergites of penultimate segment 
typically coalesced into complete ring; hypo- 
proct may be present or absent; ozopores in 
continuous sequence from fifth to penulti- 
mate segment. Antennae typically rather 
short and robust; head small, usually with 
reduced mouth parts; ocellaria not devel- 
oped. Rec. 


Platydesmids at the present time consti- 
tute a small, basically subtropical group of 
primitive millipeds dispersed into three or 
four families. Most of the known species 
occur in the Mediterranean region, North 
America, and southeastern Asia. It seems 
likely that they represent a grade of organi- 
zation approximating the common ancestor 
of the chordeumoid and  polydesmoid 
groups. 


Order CHORDEUMIDA Cook, 1895 


[nom. transl. et correct. CHAMbERLIN, 1943 (ex suborder 


Chordeumoidea Cook, 1895)] eee Coox, 1895; 
Ascospermophora VrnHozrr, 1913] 


Small to moderate-sized helminthomorph 
diplopods; all of sterna free from pleuro- 
tergites, which lack ozopores and internal 
scent glands, but show median longitudi- - 
nal suture in adults; gonopores of males 
opening through coxae of second pair of 
legs; epiproct with three pairs of marginal 
spinnerets. Collum small, ovoid, fitting 
usually into depression on rear side of head. 
Gonopods formed from appendages of sev- 
enth segment; commonly adjacent pairs ot 
legs may be partially modified to aid in 
sperm transfer. Antennae usually long and 
slender. Agile, quick-moving forms in gen- 
eral; partial to cool climates and now vir- 
tually restricted to the Northern Hemi- 
sphere. Oligo.-Rec. 


?Family CRASPEDOSOMATIDAE 
Cook, 1895 
[=Craspedosomidae Vixsorrr, 1899] 
Antennae long and slender; pleurotergites 
smooth, shining, metazonites produced lat- 


Craspedosoma 


Fic. 377. Craspedosomatidae (p. R594). 


erally into short paranotal swellings. Two 
pairs of legs behind gonopods with eversible 
coxal sacs. Peltogonopods without flagellum, 
but with "cheirite" formed by fusion of 
telopod with tracheal apodeme. Oligo.-Rec. 


?Craspedosoma Leacn, 1815, p. 380 [*C. Rawlinsti; 
OD]. Body with 30 segments: paranota repre- 
sented as rounded lateral knobs; ocellaria large 
and prominent, subtriangular; front of head im- 
pressed in males, slightly convex in females; 
lst and 2nd pairs of legs of males reduced in 
size, 3rd to 7th pairs larger than those following. 
Peltogonopods with prominent cheirites; gonopods 
reduced to broad, flattened sternum, with 6 erect 
conical processes, neither pair of gonopods with 
flagella. Oligo.-Ree., Eu. Fic. 377,1. ?C. an- 
gulatum Kocu & Brrenpt, Oligo. (Baltic amber), 
Baltoscandia; entire animal, *4.5 (after Koch & 
Berendt). 
[The foregoing allocation is made on the basis of external 
appearance only, as the form of the gonopods in C. an- 
gulatum are unknown, Placement of the species in 
Craspedosomu was, however, apparently acceptable to 
Ver. nnd Taicusciie dip- 
lopods.] 
Atractosoma Fanzaco, 1876, p. 70 [*4. meri- 
dionale; OD, M]. Metazonites with unusually 
broad paranota, giving animal polydesmoid ap- 
pearance: collum wider than head; antennae about 
as long as greatest width of body; ocellaria promi- 
nent, each with about 25 to 30 ocelli, [If Mence's 
identification of this genus in the Dalüc amber 
is correct, it possibly provides an example of 
glacial displacement, since Atractosoma no longer 
occurs north of southern Germany.] Oligo., Eu. 
(Baltic region); Ree., Eu.(Italy-Aus.-Ger.). 
Euzonus Mence, 1554, p. 14 [*E. collulum:; OD, 
M]. Body fusiform, without paranota; antennae 
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twice as long as width of body, its 3rd and 5th 
arucles longest (fide Scupper, probably in fact 
2nd and 4th); ocellaria semicircular, with about 
20 ocelli in each. [The family posinon of this 
genus is not clear, but it may be retained pro- 
visionally in the Craspedosomatidae pending later 
study.] Oligo., Eu. 


Order POLYDESMIDA 
Pocock, 1887 


[zom. correct. CHAMBERLIN, 1938 (pro order Polydesmoidea 
Pocock, 1887)] [-Merochaeta Coor, 1596; Proterospermo- 
phora Vennorrr, 1900] 


Helminthomorpha with 18 to 22 seg- 
ments in adults, all segmental sclerites fused 
into compact rings that lack even sutures 
when fully calcified; ocelli absent from all 
species. Male genitalia formed from eighth 
pair of legs only, and in form of two promi- 
nent gonopods located in oval aperture in 
metasternum of seventh body segment. 
Gonopores of males open through small 
knobs on coxae of second pair of legs, and 
of females through modified bivalvate cy- 
phopods located just behind sternum of 
second legs. O/igo.-Rec. 


'The Polydesmida is the largest order of 
diplopods and the most variable in body 
form. The size ranges from about two mm. 
to more than 120 mm. in length; in most 
species the metazonites are produced into 
broad paranota that are modified highly in 
different families; in some forms the para- 
nota are secondarily suppressed. Gonopods 
usually consist of an enlarged coxa, com- 
monly with a distinct sternal remnant at- 
tached, and a more slender distal telopod 
set usually at a right angle to the coxal axis; 
the telopod may be a single unjointed piece 
or in some groups may be divided by more 
or less distinct sutures into regions essen- 
ually homologous with the podomeres of 
ambulatory legs. In random specimens a 
genetic accident may result in the occur- 
rence of a complex gonopod on one side of 
the body and a perfectly normal leg on the 
other. 

The gnathochilarium is constant in form 
throughout the order, elongate rectangular 
in outline with a basal mentum and with 
no promentum set off; the lingual lamellae 
are in contact for most of their length. 

Polydesmoids are most diverse and abun- 
dant in tropical regions; in many respects 
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] Polydesmus 


Fic. 378. Polydesmidae (p. R595). 


they appear to be a very old group and it is 
surprising that so far none have been dis- 
covered in Pennsylvanian coal bed deposits. 
At the present ume some 30 to 40 families 
are recognized, but many of them will prob- 
ably be degraded to subfamily status when 
better known. The species of the Oligocene 
Baltic amber appear to be about the same 
as those currently living in northern Eu- 
rope. So far apparently only one family 
is known from fossils older than the Pleisto- 
cene. 


Family POLYDESMIDAE Leach, 
1815 


Small to moderate-sized polydesmoids in 
which gonopod coxae are enlarged and in 
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contact along their median edge, partly 
fused to each and each with prominent de- 
pression on ventral side into which telopod 
can be retracted; no sternal remnant between 
coxae. Telopod usually arcuate, with large 
internal chamber into which seminal groove 
discharges. Dorsum usually flattened, with 
several transverse rows of slightly raised 
polygonal areas. Oligo.-Rec. 


Polydesmus Latremxe, 1802 [*]ulus complanatus 
Linné; OD, M]. Distinguishable from other genera 
of this family only by details of gonopod struc- 
ture, Both sexes with 20 body segments. Oligo.- 
Rec., Eu. Fic. 378,1. P. laurae Pocock, Rec.; 
entire animal, dorsal aspect, X4.5 (after Attems). 


Order and Family UNCERTAIN 


The following generic names have been 
based upon fossil diplopods, apparently re- 
ferable to the subclass Helminthomorpha, 
but at the present time they cannot be 
allocated to a particular order with any de- 
gree of certainty. All appear, however, to be 
referable to the so-called “juliform” group, 
comprising the orders Julida, Spirobolida, 
and Spirostreptida. 

Archicambala Cook, 1895, p. 6 [*Xylobius dawsoni 
ScuppEr; OD]. Genus proposed by Cook with- 
out diagnosis and placed by him with Archiulus 
Scupper in family Archiulidae. This family-group 
in turn was aligned with several other families 
that make up the present suborder Cambalidea 
of the order Spirostrepuda. Whether this place- 
ment is anywhere near being correct cannot even 
be guessed at present. Oligo., N.Am. 

Archiulus Scupprn, 1868, p. 496 [*44. xylobioides; 
OD, M]. The genus was based upon several 
species from the Pennsylvanian beds of North 
America, and subsequently recorded by FmirscH 
from the Gaskohle of Bohemia. Probably this is 
a composite genus. and may go into the vicinity 
of the Xyloiulidae when better. known. Penn. 
N.Am. 

Isojulus FnirscH, 1899, p. 25 [*Julus constans 
Fmrrscu, 1879 (=Archijulus constans Frrrscn, 
1894); SD HorrMAN, herein]. U.Carb., Eu. 
(Czech.). 

Pleurojulus Fritsen, 1899, p. 27 [*P. diornatus 
Furrscu; SD HorrwaN, herein] [=Pleuroiulus 
VERHOEFF, 1928]. Juliform group with rounded 
ocellaria and antennae similar to those of Recent 
spirobolids. So-called "pleurites" are clearly noth- 
ing more than fractured lower ends of pleuro- 
tergites broken when animal was flattened, not an 
uncommon  occurrence.] U.Carb., Eu. Fic. 
379,1. P. levis FmirscH, Czech; entire animal, 
1.4 (from Müller). 


1 Pleurojulus 


Fic. 379. Order and Family Uncertain (p. R595). 


Class PAUROPODA Lubbock, 1866 


transl. Pocock, 1893 (ex order Pauropoda Lussocx, 
[=Monopoda BortwaN, 1893: Heterognathes Hum- 
BERT & Saussure, 1872] 


[nom 
1866) ] 


Minute progoneate myriapods with single 
pair of mandibles and pair of maxillae fused 
into subbuccal structure with poorly defined 
parts. Antennae singular in form, com- 
posed of basal four-jointed stalk that gives 
rise to two branches, one with long slen- 
der basal article and multiannulate flagel- 
lum composed of many tiny articles, other 
branch shorter and distally bearing two 
flagella and spherical sensory organ. Body 
cuiupused of 11 segments and pygidium, 
bearing nine pairs of legs. Dorsum may 
have six to ten tergites. First pair of legs 
rudimentary. Gonopores open behind base 
of second pair of legs. Testes located on 
dorsal side of enteron, ovaries on ventral 
side. Body without tracheal and circula- 
tory systems. Maximum size about two mm, 
No known fossil record (Fig. 380,7). Rec. 

Since the first scientific record of this 
group was published in 1868, the pauropods 
have been studied by only a few competent 
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students, particularly F. Si-vesrri and H. J. 
Hansen in the last century and more re- 
cently PauL Remy. So far little attempt 
has been made to define suprafamilial cate- 
gories within the class; most workers here- 
tofore have been content to recognize a 
single order bearing the same name and 
definition as the class. In 1896, the per- 
spicacious O. F. Cook set up three orders— 
Cinona, Monona, and Lepona, each with 
a single family, but these names were never 
subsequently accepted (probably for the 
reason that each was monotypic). Since 
Cook's time a number of additional fam- 
ilies have been defined and it will probably 
become desirable to arrange these groups 
in either ordinal or subordinal series. Since 


u 


2 Scutigerella 


| Pauropus 


Fic. 380. Representatives of Pauropoda and Sym- 
phyla (Attems). i. Pauropoda, Pauropodida, 
Pauropodidae, Pauropus huxleyi Lvssock, dorsal 
view of specimen, x50. 2. Symphyla, Scola- 
pendrellida, Scutigerellidae, Sentigerella immaculata 
(Newport), dorsal view of specimen, X 15. 
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this type of work is best done by a special- 
ist on the group, | here restrict my atten- 
tion to the alteration of the existing ordinal 
name to conform with those used in other 
myriapod groups for the sake of uniformity. 


Order PAUROPODIDA 
Lubbock, 1866 


[wom, correct. HorrMAN, herein (ex order Pauropoda Lus- 
nock, 1566) | 


Characters of class. Rec. 


Class SYMPHYLA Ryder, 1880 


[nom. zransl. Pocock, 1893 (ex order Symphyla Ryoer, 1880)] 


Small, fragile, pigmentless cryptic arthro- 
pods with prognathous head, bearing two 
simple multisegmented moniliform an- 
tennae, pair of mandibles, and two pairs 
of maxillae similar to those of insects, sec- 
ond pair fused into labium. Body with 12 
leg-bearing segments, dorsally with 15 or 
22 tergites (higher number apparently due 
to occurrence of intercalary tergites pos- 
sibly corresponding to legless embryonic 
somites), and terminal segment behind last 
pair of legs giving rise to pair of large 
trichobothria and two large "cerci" (these 
last two pairs of appendages probably 
homologous to legs). Legs similar in shape, 
composed of five podomeres of which the 
basalmost (coxae), tend to form syncoxites 
or coxosternites by median fusion; this coxal 
region on all legs except first pair carries 
small lateral stylus and more median ever- 
sible coxal sac, presumably homologous to 
similar structures occurring in abdominal 
appendages of Thysanura. Legs terminate 
in paired claws. Body wall thin, flexible, 
without calcium carbonate impregnation or 
pigmentation cells. Tracheal system pres- 
ent, opening through two stigmata located 
just behind antennae. Dorsal circulatory 
vessel present. Gonads located ventral to 
gut, basically pair of organs but broadly 
fused or anastomosed, gametic ducts run- 
ning anteriorly and fusing to common duct 
inside median, single gonopore located be- 
tween second and third pairs of legs. No 
external sperm transfer appendages. Sexes 
always separate; females oviparous. Size 
ranging from about two to ten mm. (Fig. 
380,2). [Symphylids live in moist locali- 


1 Scolopendrella 


Fic. 381. Scolopendrellidae (p. R597-R598). 


ties, chiefly in forests, under stones or in 
humus. At the present time species of this 
class are known from all of the continents.] 


Oligo.-Rec. 


So far only a single order has been recog- 
nized within this group, having the same 
name and characteristics. Of the three pres- 
ent families, two are somewhat closely re- 
lated and the third is more disjunct. Per- 
haps at some future time it will become 
desirable to distinguish two orders. For the 
present I only alter the ordinal name into 
conformity with those of other myriapod 
classes. The symphylids are perhaps the 
least-studied of myriapods, and practically 
no systematic work has been done on the 
group since the early part of the present 
century. 


Order SCOLOPENDRELLIDA 
Hoffman, new order 
Characters of class. Oligo.-Rec. 


Of the three currently recognized fam- 
ilies, one has been recorded from Baltic 
amber of Oligocene age. 


Family SCOLOPENDRELLIDAE 
Newport, 1845 


Body with 15 tergites (thin intercalary 
tergite between each two primary tergites). 
Legs of first pair usually less than half as 
long as those of second pair. Coxal styli 
weak or indistinct. Caudolateral corners of 
tergites produced into triangular projec- 
tions. Dorsal surface of last pair of legs 
with only few setae. Cerci usually with 
circularly set-off terminal area. Oligo., Rec. 
Scolopendrella Gervais, 1836 [*S. notacantha; OD, 
M]. First pair of legs about 0.7 as long as 2nd; 
posterior margin of each tergite with longi- 
tudinally striated groove between caudolateral pro- 
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jections; epicranial suture interrupted in front 
of middle and shortly branched. Oligo., Rec., 
Fic. 381,7. ?Scolopendrella sp., Oligo. 
x12 (after Bachofen 


cosmop. 
(Baltic amber), NW.Eu.: 
von Echt, 1942). 


Class CHILOPODA 


Latreille, 1817 
[som. transi. Pocock, 1887 (ex order Chilopoda LATREILLE, 
1817)] [=Syngnatha Latnente, 1802; Bowrssan, 1893] 


Terrestrial, tracheate, mandibulate, opis- 
thogoneate arthropods characterized by nu- 
merous trunk segments, each with single 
pair of appendages (hence corresponding to 
embryonic somites), by modification of ap- 
pendages of first trunk segment into pair of 
forcipulate poisonous prehensors; and by 
presence of pair of mandibles followed by 
two pairs of maxillae. Antennae simple, 
filiform, unbranched, composed of variable 
number of short unmodified articles; head 
strongly compressed dorsoventrally and cov- 
ered by single cephalic plate. Photoreceptors 
absent, or present as small lateral cluster of 
ocelli on each side, or in form of large convex 
multifaceted “eyes” similar to those of in- 
sects. Body typically elongate, more or less 
flattened, body wall chitinous and flexible, 
without carbonate impregnation, each seg- 
ment composed of tergite, sternite, and vari- 
able number of small pleural sclerites that 
vary in number and arrangement from one 
group to another. Trunk homonomous, no 
evidence of any distinction into thorax and 
abdomen. Growth either epimorphic and 
completed in egg stage or anamorphic and 
completed in series of postembryonic molts. 
In the latter condition, growth is teloblastic, 
with somite blocks originating in penulti- 
mate segment. Cret.-Rec. 


So far as known, chilopods are exclusively 
carnivorous. as indicated hy the universal 
presence of poison fangs and glands. The 
sexes are separate, although usually indis- 
tinguishable externally (in some forms the 
posteriormost legs of the males may be en- 
larged or modified); fertilization is internal, 
presumably by spermatophore introduction, 
and all species are oviparous. In the sub- 
class Epimorpha, the females usually re- 
main coiled around the egg cluster and 
afford some measure of protection to both 
eggs and the young chilopods after hatch- 
ing. 
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To an even greater extent than in diplo- 
pods, members of this group are remark- 
ably similar through the extent of a family 
or even an order; the distinction of genera 
and species is made on the basis of a num- 
ber of cryptic features collectively. Forma- 
tion of the mouth parts, number and dis- 
persion of the pleurites, location and form 
of epidermal glands, and chaetotaxy of the 
limbs are all involved. Since there is con- 
siderable variation (ontogenetic, individual 
phenotypic, sexual, and geographic) within 
most species, the systematics of chilopods 
are exceptionally difficult, and only a few 
workers have ever achieved authoritative 
status concerning the Recent species. 

Fossil chilopods extend back definitely to 
the Cretaceous, but the great majority of 
fossil records are from the Oligocene Baltic 
amber. A number of generic and specific 
names have been based upon upper Paleo- 
zoic "chilopods" but owing to the typically 
execrable preservation, it is very difficult 
to be sure that even the class has been ac- 
curately determined. The subtlety of most 
taxonomic characters utilized in the study 
of this group renders it unlikely that we 
will ever gain much insight into the morph- 
ology and diversity of pre-Tertiary chilo- 
pods. 


CLASSIFICATION 


It is generally agreed that four orders of 
living Chilopoda can be recognized. The 
arrangement of these orders into subclasses, 
however, is a matter of much dispute and 
hinges upon whether primary importance 
is attached to the method of body growth 
or construction of the tracheal system. The 
arrangement adopted here was proposed by 
Erich Haase in 1880 and subsequently 
accepted hy the celebrated Viennese author- 
ity Cart ArrEMs. This system recognizes 
two subclasses, Epimorpha and Anamorpha, 
based upon details of embryonic metamer- 
ism; the first contains the scolopendrid and 
geophilid centipedes and the second the 
lithobiid and scutigerid forms. 

In 1895 Siivesrri set up a system of four 
groups defined on the basis of stigmal char- 
acters: (1) Pantastigmata, geophiloids; (2) 
Oligostigmata, scolopendroids; (3) Artio- 
stigmata, lithobioids; (4) Anartiostigmata, 
scutigeroids. Later in the same year, R. I. 


Chilopoda 


Pocock, giving more emphasis to the form 
of the tracheal system, recognized two sub- 
classes: Anartiostigmata, for the new order 
Scutigeromorpha, and Artiostigmata, to in- 
clude the new ordinal names Lithobio- 
morpha, Geophilomorpha, and Scolopendro- 
morpha. 

Vernorrr (1901) used the Pocock ar- 
rangement but altered the names of the 
subclasses to Notostigmophora (=Anartio- 
stigmata) and Pleurostigmophora (=Artio- 
stigmata). More recently, Wane (1951) 
changed the subclass names of VERHOEFF 
to Notostomata and Pleurostomata. 

From the standpoint of priority, the 
earliest available names for the two sub- 
classes of the Pocock-VERHOEFF system are 
Schizotarsia and Holotarsia, first used by 
Branpt in 1841. The still earlier names 
Inaequipedes and Aequipedes of LATREILLE 
(1827) are probably vernacular in nature, 
so that from the standpoint of priority 
alone, we should probably revert to 
Bnaxpr's terminology, if this subclass dicho- 
tomy should ever be generally accepted by 
students of the Chilopoda. As an impartial 
observer I incline toward the Epimorpha- 
Anamorpha division of Haase. 

The ordinal terminations "-omorpha" in- 
troduced by Pocock have been in vogue 
ever since 1895, and there is understandable 
reluctance on the part of current specialists 
to part with them. The newer endings 
"-da" are employed here chiefly in order 
to achieve ordinal uniformity with the 
Diplopoda, in which group arbitrary “-ida” 
endings have served a long-needed purpose. 


EXTERNAL CHARACTERS 


To a very considerable extent, genera and 
families of chilopods are distinguished by 
the tormation of the mouth parts, particu- 
larly the number and arrangement of the 
mandibular lamellae, the degree of coal- 
escence of the several labral elements, and 
the configuration of the two pairs of maxil- 
lae. As it is extremely unlikely that such 
characters will be readily available even in 
well-preserved amber material, the follow- 
ing brief account of taxonomic characters 
is restricted largely to external features. It 
must be emphasized that in general chilo- 
pods are perhaps more variable than other 
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kinds of myriapods, and the investigator 
must be alert for ontogenetic, sexual, geo- 
graphic, and individual phenotypic varia- 
bility within a single species. Sexual di- 
morphism is more pronounced in the spe- 
cialized groups (Lithobiida, Geophilida); 
variation in meristic characters increases 
proportionately with the actual numerical 
status of the features involved (species with 
large number of body segments are more 
variable in this respect than those with re- 
duced numbers). It must be recalled that 
chilopods are soft-bodied, muscular, and 
flexible animals, their proportions are thus 
a function of body condition; considerable 
telescoping usually accompanies preserva- 
tion after death. 

In general, each of the four orders has 
a definite and characteristic body form per- 
mitting instant recognition. Even body 
fragments may be identified as to order 
with considerable confidence. Beyond this, 
however, allocation of a specimen to family 
is more difficult. Within the Geophilida, 
particularly, families are difficult to dis- 
tinguish externally but a few details of 
body form are helpful: the Himantariidae 
include species in which the body is notice- 
ably flattened and ribbon-like, with a rather 
small head; the Dignathodontidae are made 
up chiefly of attenuated creatures with un- 
usually small heads, the body size becoming 
larger back to the posterior two-thirds of 
the length. In the Geophilidae, and many 
other related families, the head is the 
broadest part of the body, which tapers 
evenly back to the ultimate segment. 

'The antennae vary considerably and are 
useful in identification. In the Geophilidae 
the number of articles is fixed at 14, but 
the individual articles may be elongated, or 
very short, the terminal articles may be cn- 
larged to form a distal club, or the entire 
structure may be compressed. In other 
orders the number of articles varies greatly, 
and is usually only a generic character, or 
in some only a specific one. 

In earlier work the size and shape of the 
head plate was given much importance and 
provided the original basis for such names 
as Mecistocephalus, but the character is one 
subject to ontogenetic variability and has 
no real basic systematic value. The sides of 
the head may be set off by distinct submar- 


R600 


ginal rims or not, and paramedian sutures 
may be evident. Ocelli may be absent (all 
Geophilida, some Scolopendrida, random 
Lithobiida), or present as small lateral clus- 
ters behind the antennal sockets (most 
Scolopendrida and Lithobiida), or there 
may be two large, multifaceted "eyes" simi- 
lar to those of insects (Scutigerida). The 


Fic. 382. External structural features used in classi- 


fication of Chilopoda (Attems). 1. .Lithobius 
jorficatus (Linné), prehensors and legs of 2nd 
Ludy segnet, venüal aspect, X 10. 2. Pachy- 
merium kervillei AvrEMS, mid-body segments, ven- 
tal aspect, X12. 3. Himantarium — gabrielis 
(LiNNÉ), mid-body segments cut mid-dorsally and 
flattened showing numerous pleural sclerites char- 
acteristic of most Geophilida, »:10.———3. Meinerto- 
philus superbus (MriNERT), walking leg from mid- 
dle of body, 3x30.——5. Lithobius forficatus 
(Linné), posterior end of body of female. ventral 
aspect, showing triarticulate female gonopods, X10. 
[Explanation: c, coxa; j, femur: g, gonopod; is, 
intercalary sternite; #7, intercalary tergite; m, meta- 
coxa; pe, procoxa; pj, prefemur; pg, pregonopodal 
sternite; ps, prescutellar sclerite; pr, paratergite; $, 
sternite; ss, stigmal sclerite; 7, tergite; 7a, tarsus; 
te, tarsal claw; £i, tibia; tr, trochanter, ] 
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ventral side of the head is covered by large 
prehensors (modified appendages of the 
first body segment) that may extend well 
in front of the head, or may be visible be- 
yond its sides when seen in dorsal aspect. 
These appendages (Fig. 382,7) consist of 
a large homogeneous coxosternum, the 
front edge of which may be medially dia- 
stemate, commonly with paramedian sets 
of acute projections; the prehensors them- 
selves represent the telopods of the ap- 
pendages and are usually heavy and power- 
ful, with a prominent distal "claw" per- 
forated for the release of venom produced 
in a basal gland located either within the 
prehensor itself or further back inside the 
body. The number of segments in the pre- 
hensor is variable owing to a general ten- 
dency for reduction and many of the seg- 
ments are provided with a projection on 
the inner margin. 

The body segments are composed of pri- 
mary leg-bearing segments with alternating, 
much smaller, intercalary segments. The 
usual arrangement of sclerites is that of a 
single dorsal tergite, a variable number of 
smaller lateral pleurites and subcoxal ele- 
ments, and a single sternite. The tergites 
are of variable form; some are appreciably 
larger than their neighbors, some may be 
strongly margined laterally, or produced 
into lateral expansions, and commonly me- 
dian or paramedian sutures are evident. In 
the Lithobiida the caudolateral corners of 
many tergites are produced into triangular ` 
projections, providing what are commonly 
used as combinations to distinguish genera 
or subgenera. 

The arrangement of pleural sclerites 
(Fig. 382,2,3) is different for each order, 
and within the Geophilida this provides 
differences between families and genera, or 
even specific differences. Basically there ap- 
pear to be three rows of pleurites, as well 
as a dorsal row of "paratergites." Usually 
one of the pleurites contains the stigmal 
opening. In geophiloids most or all of the 
body segments carry a stigma on each side, 
but in the scolopendroids a reduction in 
number of stigmata is observed, and a count 
of the stigmatiferous segments provides for- 
mulas characteristic for certain genera. This 
reduction is considered to be a specializa- 
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tion of some sort, a departure from the 
primitive homonomous condition. 

The sterna in most forms are provided 
with fields or areas of cuticular pores, 
capable often of secreting luminescent mate- 
rial. The shape and distribution of pore 
fields provides generic and specific char- 
acters. In geophiloids the anterior edge of 
many sternites is provided with a median 
paxilla that may or may not project into 
a depression (sacculus) on the rear of the 
preceding sternum. 

The legs are typically composed of seven 
podomeres (Fig. 382,4); the coxa may be 
distinct and easily recognizable or partially 
involved in the pleural structure and diffi- 
cult to distinguish clearly. The telopodal 
segments are the trochanter, prefemur, fe- 
mur, postfemur, tibia, tarsus, and tarsal 
claw (or pretarsus). The tarsus may be 
divided into two segments, or, in the Scuti- 
gerida, into a great number of very small 
pseudotarsi. Aside from length and pro- 
portions, leg structure is essentially homo- 
geneous within a given order. The terminal 
legs are commonly modified. In some 
scolopendroids they are enormously thick- 
ened and modified into a pair of pincers 
used in defense and perhaps also in the 
capture and holding of prey. In many geo- 
philoids the ultimate pair of legs of the 
males are clavately enlarged and glandular; 
the same is often true in the Lithobiida 
where some of the podomeres are enlarged, 
or ornamented, or provided with deep cavi- 
ties. In many of the latter order, the pen- 
ultimate legs are involved in sexual modi- 
fication, and in both sexes the two last pairs 
are normally much longer than others and 
usually carried above the ground when the 
animal is running. These legs have re- 
cently been distinguished as "ienacipeds" 
from the other 13 pairs of “cursipeds.” In 
lithobioids and scutigeroids, the ultimate 
legs produce a type of viscid secretion that 
forms thin threads handled by the tenaci- 
peds to entangle captured prey. In the 
Scutigerida a generic name Lassophora has 
been set up in recognition of this peculiarity. 
In some groups of chilopods, particularly 
geophiloids, the last pair of legs may be 
reduced in size and number of podomeres, 
and the terminal claw may be lost entirely. 
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The terminal end of the body, beyond the 
last pair of ambulatory legs, apparently de- 
rives from three embryonic somites; in the 
adult it forms a rather compact genitoanal 
region composed of two apparent segments 
with separate sternites and tergites. The 
genital segment is provided with small ap- 
pendages composed of two or three seg- 
ments and presumably homologous to the 
regular legs. These so-called gonopods are 
more prominent in the females (Fig. 382, 
5), and in the Lithobiida their form and 
basal spines provide specific characters. 

The corresponding male structures are 
either small styliform remnants or absent; 
the penis is small, poorly sclerotized, and 
contained entirely within the body; it pro- 
vides little in the way of systematic char- 
acters. 

Chaetotaxy plays a very important role 
in the classification of many centipede 
groups, especially in the Lithobiida where 
the legs are provided with serially homolo- 
gous, movable spurs on most or all seg- 
ments. Several methods of presenting and 
evaluating variation in the leg spurs have 
been devised; probably the best is the so- 
called “Ribaut system.” By this approach, 
each spur may be given a code designation 
that indicates its location on the leg; thus 
“VPA” means a spur on the ventral, an- 
terior side of the prefemur. This spur can 
then be localized by providing the number 
of the legs on which it is found; thus “VPA 
13-15." A complete presentation of spur 
distribution can be achieved by the use of 
a table such as shown below in abbreviated 
form (dorsal setae only; for leg pairs 1, 2, 
14, and 15. C=coxa; P=prefemur; F=fe- 
mur; Ti—tibia; a, m, and p=anterior, me- 
dian, and posterior): 


Spur Distribution on Legs of Chilopoda 


Cc P F Ti 

l p a a 

2 p ap a 
14 a mp p 
14 a amp p 


Subclass ANAMORPHA Haase, 1880 


Development hemianamorphic, young 
with only seven pairs of legs when hatched 
from egg, then passing through four or 
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PA 
E 


pape 


EE 


Scutigera 


JODDEDOD 
Ker 


1j 


SADI 


Al 
Ves 


z Geophilus 


Fic. 383. Scutigeridae (1); Geophilidae (2) 
(p. R602-R603). 


five anamorphic stages in which body seg- 
ments and legs are added and finally 
through several additional anamorphic 
stages to achieve maturity; eggs laid singly 
by female and never brooded. Body with 
19 segments and 15 pairs of legs. segments 
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usually displaying distinct alternation of 
large and small tergal plates: stigmata open- 
ing on segments 2, 4, 6, 9, 11, 13, and 15, 
but may be missing from one or more of 
them. Oligo.-Rec. 


Order SCUTIGERIDA Pocock, 1895 


[nom. correct, CHAMBERLIN, 1941 (pro Scutigeromorpha 
Pocock, 1895) | [—Schizotarsia Branpr, 1841; Anartiostigmats 
Suvestni, 1895] 


Body composed of 15 leg-bearing seg- 
ments, covered dorsally with eight distinct 
tergites that correspond to larger tergites of 
Lithobiida; tracheal system opening through 
dorsal, median, unpaired stomata located 
on posterior edge of tergites. Antennae ex- 
tremely elongated, with as many as 400 
tiny articles. First maxillae small and short, 
with prominent coxa, setose coxal lobe, and 
two-pointed telopod; second maxillae very 
long and slender, having greatly reduced 
sternum fused with coxa on each side, pre- 
femur and femur with long slender macro- 
setac or bristles. Prehensors large, promi- 
nent, their sternum reduced or absent, coxae 
large, medially in contact but not fused, 
each with several long stout spurs on distal 
edge. Legs long, their basal articles with 
several long acicular setae, tarsi divided into 
great number of small secondary segments. 
Tergites usually invested by various spic- 
ules, setae, hairs, cones, and other modifica- 
tions. [A highly specialized group of chilo- 
pods, now chiefly tropical in distribution, 
often placed in a subclass of its own. Sev- 
eral species of southeast Asia attain a body 
length of two or three inches.] Oligo.-Rec. 


Family SCUTIGERIDAE Newport, 1844 


Characters. of order. [Two subfamilies 
and about 18 genera are recognized. | 


Oligo.-Rec. 


Scutigera Lamarck, 1801 [*Scolopendra coleoptrata 

Linné, 1758; OD, M] [=Cermatia ItuiceR, 1807; 
Selista RAriNEsovE, 1820; Crypromera RAFINESQUE, 
1820]. Basal podomeres with longitudinal keels 
or crests: antennal articles broader than long; 
tarsi of 6th to J4th pairs of legs with 2 distal 
spines; tergites with acute spinules. Oligo.-Rec., 
Eu.-N.Afr.-Asia-C.Am. Fic. 383,1. S. leachi 
Kocs & BrnreNDT. Oligo. (Baltic amber), NW.Eu.; 
entre animal, except legs of mid-region, 3.6 
(after Koch & Berendt). 
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Order LITHOBIIDA Pocock, 1895 


[nom. correct. Cuamernunx, 194] (pro Lithobiomorpha 
Pocock, 1895)] [=Artiostigmata Sitvesmu, 1895; Unguipalpi 
Boitman, 1893] 


Body composed of 15 segments having 
alternate large and small tergites (those of 
segments 1, 3, 5, 7, 10, 12, 14, and 16 much 
smaller than others); stigmata on segments 
2, 4, 6, 9, 11, 13, and 15 or on reduced 
number of this series down to minimum of 
two segments. Antennae undifferentiated, 
filiform, with 13 to more than 100 articles. 
Ocelli present or absent. Mandible termin- 
ating in several strong teeth and accessory 
plumose setae. Sternum of first maxillae 
small, coxae essentially separated, telopods 
biarticulate; coxae and sterna of second 
maxillae fused, telopods with three or four 
segments, no palps present, terminal claws 
simple. Prehensors with large medially 
suturate coxosternum, its anterior edge den- 
tate; telopod robust, uncate, with large dis- 
tal segment. Coxae of ambulatory legs 
divided into four subsegments, each sub- 
tended by pleural procoxal sclerite; telopods 
normally with six podomeres, tarsus com- 
monly divided into two or three subseg- 
ments. Legs of first to 13th pairs short and 
used for locomotion (cursipeds), last two 
pairs (14th, 15th) elongate and apparently 
used for mating or capture of prey or both 
(tenacipeds); podomeres of most legs pro- 
vided with macrosetae or movable spurs in 
regular, serially homologous sequences. 
Oligo.-Rec. 


The order is divided into several families 
with essentially separate present distribu- 
tions. The Lithobiidae are basically Holarc- 
tic; the Gosibiidae are represented in Cen- 
tral America, southern United States, and 
eastern Asia; the Cermatobiidae and Heni- 
copidae are chiefly contined to the Southern 
Hemisphere, although a few henicopid 
genera occur in North America. Undis- 
puted fossils are known so far only from 
Baltic amber, the nominate genus (Litho- 
bius) being still abundant in the same re- 
gion at the present time. 


Family LITHOBIIDAE Leach, 1814 


Several posterior legs with coxal glands, 
most legs with macrosetae or spurs; pleura 
of prehensorial segments not in contact 
ventrally behind coxosternum; tibiae of legs 


1 Lithobius 


Fic. 384. Lithobiidae (p. R603). 


without terminal triangular projection. 
Ocelli, when present, close to edge of 
cephalic plate. Oligo.-Rec. 


Lithobius Leacu, 1814, p. 408 [*Scolopendra jorfi- 
cata LiNNÉ, 1758; OD, M]. Coxae of last 4 or 5 
pairs of legs with only single row of gland pores 
on ventral side, Ist segment of female gonopods 
not modified along its inner margin. Antennae 
with more than 25 articles. All tarsi divided into 
2 subsegments; tenacipeds of males unmodified; 
prosternum of prehensors with 2 or 3 marginal 
teeth. Oligo., Eu.; Rec., N.Am.-Eu. Fic. 384,1. 
L. tricalearatus (Atrems), Rec, N.Am.; entire 
animal, dorsal aspect, X10 (Attems). Fic. 382, 
1,5. *L. forficatus (Linné), Rec. Eu.; 1, pre- 
hensors, ventral aspect, enl; 5, post. end of body 
of female, ventral aspect (Attems). 


Subclass EPIMORPHA Haase, 1880 


Postembryonic development epimorphic, 
young leaving egg with complete complc- 
ment of legs and segments; body with at 
least 25 segments, up to maximum of nearly 
200. Eggs brooded by female parent. Cret.- 
Rec. 


Order GEOPHILIDA Pocock, 1895 


[mom. correct. CHAMBERLIN, 1941 (pro Geophilomorpha 
Pocock, 1895)] [—Pantastigmata Sr.vrsra:, 1895] 


Body very elongate, vermiform, with 
short legs and antennae; body segments 
ranging from 31 to nearly 200 (number 
rarely constant for given species); stigmata 
present on all segments from second to 


R604 


penultimate. Antennae with 14 articles, 
ocelli never present. Sterna commonly with 
pore fields; pleural sclerites may be numer- 
ous and in several longitudinal series. Legs 
short, never beset with stout movable spurs. 


Cret.-Rec. 


This order of superficially very similar 
animals is divided into nearly a dozen fam- 
ilies on the basis of mouth-part structure. 
The characters utilized are extremely subtle, 
and in the case of small species, must be 
determined from microscope-slide prepara- 
tions studied with an oilimmersion lens. 
The family position of some individuals can 
be determined on the basis of their external 
form, but usually only by a specialist who 
is very familiar with the group. lt is pos- 
sible that specimens in amber can be identi- 
fied correctly, but other fossils cannot be 
determined reliably. 


Family GEOPHILIDAE Newport, 1844 


Mandibles without dentate lamella, their 
margins with pectinate fringe; one or two 
clypeal areas behind bases of antennae, 
which are threadlike and only rarely thick- 
ened distally. Paratergites absent. Terminal 
legs six- or seven-jointed, usually with dis- 
tal clawlike pretarsus. Oligo.-Rec. 


Geophilus Leacu, 1814 [*Scolopendra electrica 
Linné, 1758; OD, M]. Body usually widest at 
head; no clypeal areas present. Coxae of 2nd 
maxillae fused into syncoxite; telopods of pre- 
hensors composed of 4 segments, prehensors usually 
not extending in front of the head. Oligo., Eu. 
(Baltic Region); Rec. Eu.-N.Am. Fic. 383,2. 
G. sp. Oligo., Baltic amber; whole animal, X12 
(Bachofen von Echt). 


Family UNCERTAIN 
Calciphilus Ceasers, 1040 [*C. abbor; OD]. 


Cret., USA(Ariz.). 


Order SCOLOPENDRIDA 


Pocock, 1895 
nom. correct. Cuamereiin, 1931. (pro Scolopendromorpha 
Pocock, 1895)) [=Oligostigmata Siiveszui, 1895] 


Small to huge chilopods which are voraci- 
ous predatory animals. Body usually robust, 
with 25 or 27 segments bearing long legs 
and antennae; stigmata present on only 
about half of body segments. Antennae 
usually with 17 to 34 articles (number 
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usually constant for species at lower end 
of range). Ocelli usually present, sporadical- 
ly absent. Last pair of legs usually longest, 
commonly greatly modified (thickened, 
compressed), and minimally with stout 
spines on some or all podomeres. Rec. 


The smallest species of this order are 
about 15 mm. in length, whereas the largest 
(Scolopendra gigantea) is nearly 270 mm. 
long, exceeding nearly all other terrestrial 
arthropods. The order is predominantly 
tropical or subtropical in its present dis- 
tribution. 


Family SCOLOPENDRIDAE Newport, 
1844 


Ocelli present, usually four on each side 
of head. Sternites with two paramedian 
longitudinal sutures or none, never with 
transverse sutures; each half of intercalary 
sternites divided, intercalary tergites usually 
poorly developed, often not visible. Tarsi 
always divided into two segments. [One 
species, of very dubious generic position, has 
been described from the Baltic amber. The 
following generic diagnosis applies to Re- 
cent species, and not necessarily to the single 
known fossil.] Oligo-Rec. 

Scolopendra Linné, 1758 [*5. forficata; OD, M (but 
see Crapitr, 1954, Bull. Zool. Nomencl., v. 11; 
p. 134, for proposed designation of S. morsitans 
LixwNÉ as type species in harmony with accustomed 
usage]. With 21 pairs of legs, all tarsi triarticulate; 
9 pairs of spiracles; claw of maxillary palp dentate. 
on inner edge, [One fossil species (S. proavita 
MENGE) is assigned to this now dominantly tropical 
genus.] Oligo., Eu.(Baltic region): Rec., tropical 
and subtropical areas of all continents. 


Class, Order, and Family UNCERTAIN 

The following generic names have been 
based upon presumptive myriapod remains 
of late Paleozoic age, but in such condition 
as to make their reference to a particular 
class virtually impossible. The authors of 
the names referred them to the Chilopoda 
or Archipolypoda. 
Eileticus Scupper, 1882, p. 
OD, M]. Penn., USA (III). 
Hemiphoberia Fritscu, 1899. p. 40 [*H. alternans; 
OD, M]. U.Carb., Eu.(Czech.). 
Heterovorhoeffia FiirscH, 1899, p. 42 [*H. crassa; 
OD, M]. U.Carb., Eu.(Czech.). 


178 [*E. anthracinus; 
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Fic. 385. Upper Carboniferous myriapod fauna from Bohemia (reconstr.), animals, %0.7; (1) Acanther- 

pestes gigas; (2) Acantherpestes ornatus; (3) Archiscudderia paupera; (4) Amynilyspes typicus; (5) 

Xyloiulus pstrossi; (6) Sandtneria gemmata; (7) Glomeropsis ovalis; (8) Archiscudderia problematica; 
(9) Pleurojulus biornatus; (10) Euphoberia histrix (after Fritsch). 


Ilyodes Scupprm, 1890, p. 442 [*/. divisa; SD 
HorrMan, herein]. Penn., USA(IIL). 
Latzelia Scupper, 1890, p. 418 [*L. primordialis; 
OD, M]. Penn., USA (Ill.). 
Palenarthrus Scupper, 1890, p. 421 [*P. impressus; 
OD, M]. Penn., USA (II). 
Purkynia Fritscn, 1899, p. 41 [*P. lata; OD, M]. 
U Carb, En. ( Czech.), 
Sandtneria Frirscu, 1899, p. 42 [*S. gemmata; 
OD, M]. U.Carb., Eu.(Czech.). 


GENERIC NAMES INCORRECTLY 
REFERRED TO MYRIAPODA 


Palaeocampa Merk & WonrHEN, 1865, p. 52 [*P. 
anthrax; OD, M]. This nominal genus was made 
the type of an order Protosyngnatha by SCUDDER, 
1882; more recently P. anthrax has been regarded 
as a polychaete annelid. Whatever its correct 
position, Palaeocampa docs not seem to be a 
myriapod. 

Julopsis Hrer, 1874, p. 120 [*7. eretacea; OD, M]. 


The status of this form has not been challenged 
hitherto, but close examination by me of Heer's 
original figures (K. Svenska Vetenskaps. Akad., 
Handl. v. 12, no. 6, 1874) has failed to provide 
basis for distinguishing J. cretacea from any of 
the fern frond remains with which Hrrn's paper 
is concerned. ]ulopsis then may be construed as 
an available occupied generic name in botany. 
Palaeojulus Geinirz, 1873 |*P. dyadicus; OD, MJ. 
Based upon a fern frond, Scolecopteris elegans. 
Trichiulus Scupper, 1884, p. 291 [*T. villosus; 
SD HorrMaN, herein]. This generic name was 
later discarded by Scupper himself as based upon 
a plant fragment. 


INVALIDLY PROPOSED 
FAMILY-GROUP NAMES FOR 
MYRIAPODS 


A number of family-group names were 
set up by FmurrscH (1899) for myriapods 
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described from the Nyrany coal beds of 
Czechoslovakia and several by SCUDDER 
(1890) for American forms of similar age. 
Some of these names (listed below) are in- 
valid, as they are not derived from the stem 
of any generic name originally assigned to 


them. 


Acroglomeridae Fritscu, 1899, p. 33. Name pro- 
posed for the single genus Archiscudderia FRITSCH, 
1899 (pentazoniate diplopod now placed in Amy- 
nilyspedidae, order Amynilyspedida). 

Eoscolopendridae Scupprnm, 1890, p. 419. Name 
proposed for the genera Eileticus Scupper, 1882, 
Palenarthrus Scupper, 1890, and I/yodes SCUDDER, 
1890 (myriapods of uncertain class, order and 
family). 

Gerascutigeridae Scupper, 1890, p. 418. Name pro- 
posed for the genus Latzelia Scupper, 1890 
(myriapods of uncertain class, order and family). 


Arthropoda—Arthropleurida 


Proglomeridae FnirscH, 1899, p. 35. Name pro- 
posed for the genus Amynilyspes ScuppER, 1882 
(pentazoniate diplopod, Amynilyspedidac). 

Projuloidae Frirscn, 1901, p. 25. Invalid name based 
on nonexistent penus proposed to include poly- 
desmids Isojulus and Pleurojulus and spirobolids 
Anthracojulus and Xylobius (—Xyloiulus). 

Sphaerherpestidae Frirscu, 1899, p. 38. Name 
proposed for the genus Glomeropsis Frirscs, 1899 
(pentazoniate diplopod, Amynilyspedidac). 


RESTORATION OF 
CARBONIFEROUS MYRIAPODS 


In the nature of an afterthought summar- 
izing features of various sorts of fossil myria- 
pods, it seems appropriate to reproduce an 
assemblage of Upper Carboniferous fossils 
of this group as reconstructed by Fritscu 
(Fig. 385). 
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